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Certified Mail# 7015 0640 0004 4231 8063 

Apri118, 2016 

Public Comments Processing 
Attn: Docket# FWS-R6-ES-20 16-0042 
U.S. Fish and Wildlife Service 
5275 Leesberg Pike 
Falls Church, VA 22042-3830 

Hello, 

Native Ecosystems Council (NEC) and the AIJiance for the Wild Rockies 
(A WR) would like to submit the following comments on the USFWS's 
proposal to delist the threatened grizzly bear. Along with these comments 
we have provided "Attachment A" which includes copies of the various 
reports cited in these comments. 

A. The proposed de listing is premature and 
unsupported by science; the grizzly bear 
population is not currently stable due to drastic 
changes in their food resources in the Yellowstone 
Ecosystem; long-term impacts on the population 
are unknown at this time, but clearly are troubling; 
to propose removing Endangered Species Act 
(ESA) protection for this species at this time clearly 
threatens their long-term viability and genetic 
diversity in this ecosystem. 

l. The status of the Yellowstone grizzly bear population is 
controversial. 

The current status of the Yellowstone grizzly bear is unclear. In 2012, at the 
Interagency Grizzly Bear committee meeting, it was reported that a 
comparison between 2 time periods (1983-200 1 and 2002-20 II), cub and 
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yearling survival had declined in the last decade; mean litter size and the 
proportion of females with cubs also declined; the younger age classes have 
reduced survival this last decade; the annual population growth rate has 
decreased by about 5% over the last decade; under a more conservative 
mortality scenario, the population may be stable, with no growth; the 
population has leveled out across the ecosystem. 

More recently, in a peer-reviewed study, Doak and Cutler (2013) reported 
that the government's data on grizzly bear population levels and trends was 
suspect; they reported inadequate attention to increasing observation effort 
and also to the life history characteristics of bears is likely to have 
substantially influenced past analyses of the populations' trajectory; they 
concluded that the Yellowstone grizzly bear population has probably 
increased far less than generally believed, but also that past analyses have 
been to inaccurate to allow any firm conclusions about the dynamics or 
status of this population; other problems noted were ignoring senescence in 
models, and changes in sightability of bears over time, as well as human 
recognition of new feeding sites. Their results case doubt on the assertion 
that this population underwent a sharp increase from 1980 to 1995 and has 
recently stabilized in number, or even continued to increase. They also 
noted that three trends were almost certain to have negatively impacted 
grizzly bears, the loss of trout runs, ongoing collapse ofwhitebark pine, and 
increasing rural development. Finally, they noted that very little is actually 
known about past trends of this population; they believed that in a rapidly 
changing landscape, it is quite likely that the population is now in fact 
declining. They concluded that more care is needed in making inferences 
about population trends, especially when these results are being used in a 
direct policy context. 

Doak's study was reported in the Bozeman Daily Chronicle on 6/2/13. In 
that article, USFWS biologist Chris Servheen said that the government's 
research was reviewed by outside scientists. This is a concern, however, 
with some bear experts, such as Dr. David Mattson. He noted in a 
December, 2015 blog that the data set on grizzly bears in the hands of the 
Interagency Grizzly Bear Study Team is a monopoly that is withheld from 
other scientists. 

In a recently published paper (Kamath et al. 20 I 5), the grizzly bear study 
team claimed that the Yellowstone grizzly bear population had increased by 
4.5 times (from I 00 to 450) since the 1980s. However, bear scientist Dr. 
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Dave Mattson was quoted in the Chronicle about the same time that the 
grizzly bear study team's analysis was inconsistent with everything else we 
know about this population. Mattson said that most people would agree that 
the bear population has been largely stagnant since the early 2000s. In a 
blog, Dr. Mattson in December, 201 5, he noted that there is something 
fatally flawed about the research reported in Kamath et al. (20 1 5); their 
methods were among the most arcane out there and built on a veritable tower 
of assumptions about genetic, demographic, and sampling processes; the 
methods and derivative results are pretty far abstracted from any tangible 
reality; the results defy logic; this analysis warrants skepticism on the basis 
of first principles and the logical violations outlined above. He noted this 
type of problem arises when a government agency holds a monopoloy on 
scientific inquiry; the only way to produce reliable scientific results is to 
have multiple independent reviews with scientist double-checking each 
other's work. Also, in an article in the Bozeman Daily Chronicle on 6/25/13, 
Mattson is quoted as saying that Doak's conclusions were in line with his 
own conclusions that current estimation methods are "essentially worthless; 
there is this belief that somehow, through some sort of statistical magic, you 
can compensate for bias in your field methods; my conclusion is that's just 
not simply possible." 

On November 6, 2015, the Bozeman Daily Chronicle had another article on 
the grizzly bear population trend, noting that the population estimate had 
been revised by a 6% reduction (714 down from 757); van Manen ofthe 
grizzly bear study team claimed that the long-term trend was still flat to 
slightly increasing. 

Although the current population level is claimed to be 71 7 bears, this 
estimate covers a range that could be as low as 642 bears; given the loss of 
up to 90 bears in 2015 (59 deaths plus unrecorded deaths which could be 
another 30 bears), the current population estimate could be as low as 552 
bears (Thuermer 201 5). 600 bears is the lowest number of bears the USFWS 
would allow after delisting. 
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B. The inevitable declines in the Yellowstone grizzly 
bear population that will be triggered by replacing ESA 

. protections for this bear with tbe proposed 
Conservation Strategy will exacerbate the current 
tenuous status of tbis population due to unraveling of 
the Greater Yellowstone Ecosystem and the associated 
permanent increase it is causing in grizzly bear-human 
conflicts that result in grizzly bear mortality. 

1. The proposed conservation strategy will allow a significant 
increase in habitat losses for the grizzly bear from Jogging, losses 
that will further exacerbate ongoing habitat losses caused from 
decline in whitbark pine, cutthroat trout, and elk. 

Habitat conditions that currently exist will decline with delisting, and thus 
affect grizzly bear population trends in a negative manner. The Conservation 
Strategy will allow an increase in timber harvest in occupied grizzly bear 
habitat because road densities will not be controlled in most of grizzly bear 
habitat. Unlimited road densities will promote timber harvest activities, 
which in the Greater Yellowstone Ecosystem, degrade grizzly bear habitat as 
well as increase mortality risk. Logging will degrade grizzly bear habitat 
because red squirrel habitat will be reduced (Holloway and Malcolm 2006). 
Red squirrels are essential to make whitebark pine nuts available to grizzly 
bears (Kendall 1981; Reinhart and Mattson 1989). Just protecting whitebark 
pine stands alone is not effective for maintaining red squirrel populations, 
because the most dense squirrel populations occur in low and mid-elevation 
forests, below the whitebark pine zone (Reinhart and Mattson 1989). 

Timber harvest in the Northern Continental Divide grizzly bear population, 
and well as in British Columbia, has been shown to reduce grizzly bear 
habitat due to avoidance of recently-logged forests (McLellan and Hovey 
2001; Waller and Mace undated). Apps et al. (2004) also noted in British 
Columbia that grizzly bear locations were strongly negatively associated 
with very young, logged forests. Negative impacts of logging have also been 
reported for grizzly bears in the Greater Yellowstone Ecosystem in the past, 
mainly due to the removal of the more heavily used older forest habitats as 

4 

FWS_Pub CMT_006158



cover and foraging sites. Blanchard ( 1983) reported that 90% of aerial radio 
relocations of grizzly bears were in timber too dense to observe the bear; 
also the majority of feeding sites were in forest stands at least 3 meters in 
height. Radio locations and feeding sites indicate the majority of feeding 
activities and day beds occur in mixed age ands species stands of moderate 
to dense (26-75%) canopy cover. Although open habitats were also 
important, these were generally natural openings, not timber harvest areas. 
Blanchard ( 1983) thus noted that logging will negatively impact grizzly 
bears by reducing shelter. 

Blanchard's ( 1983) conclusions on impacts of logging on grizzly bear 
habitat was followed with similar conclusions from an Interagency Grizzly 
Bear Study Team. Mattson ( 1983) evaluated grizzly bear feeding sites in the 
Yellowstone Area, and reported that a reduction of overmature and mixed­
age stands over a broad area in favor of early successional, even-aged 
immature stands would very likely be detrimental to grizzly bears; average 
importance scores were much higher for late successional or climax cover 
types than for early successional cover types. A similar analysis completed 
by the Interagency Grizzly Bear Study Team in 1991 provided similar 
results. Mattson and Knight ( 1991) reported that on a broad scale, habitat 
value will likely decrease under short-rotation management regimes. They 
noted that the idea that food availability increases in early stages of forest 
succession does not generally hold in the Yellowstone area; in most places 
Yellowstone grizzly bears rely on ungulates and pine seeds for fattening; use 
of these 2 foods is primarily associated with older forest stands; use of globe 
huckleberry has also been associated with the semi-shaded and typically 
patchy conditions of mid- to late-successional stands; conversely, grazed 
fibrous foods that predictably increases in abundance in the earliest stages of 
forest succession cannot be efficiently digested by bears and are not critical 
to the nutrition of most Yellowstone grizzly bears; also foliage in open areas 
predictably cures sooner than foliage in shaded areas and thus would be 
effectively available for a shorter period; bears also used natural versus man­
made ecotones created from timber harvest. They noted that timber harvest 
of any type in the whitebark pine and Douglas-fir areas would degrade 
grizzly bear habitat. 

In a later report by the Interagency Grizzly Bear Study Team, Mattson 
( 1997) analyzed more data on grizzly bear habitat use of lodgepole pine 
forests. He noted use was highly variable, but that there was no conclusion 
evidence that grizzlies favored young (under 40 years in age) forest stands in 
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general, or their infrequent use of berried; they did favor young open areas 
that were wet and fertile sites for grazing; he noted that grizzlies used 
frequently-disturbed sites mostly for travel; use of berries was very low in 
this ecosystem, with only 15 instances of berry use from 16 years of data; he 
noted that these results do not support the premise that widespread 
conversion of lodgepole pine forests to early successional stages would 
benefit grizzly bears; there is no rational for systematic harvest of older 
stands to increase bear use of berries; and these results support the 
proposition that grazing opportunities for bears can be increased by logging 
on wet sites, although it is highly improbable that grazing opportunities limit 
grizzly bear densities anywhere in this ecosystem; he noted that removal of 
lodgepole pine stands that contain whitebark pine would be detrimental to 
grizzlies. We are providing this summary to demonstrate that logging should 
not be used as a claimed benefit to bears as an offset of the increased 
disturbances and mortality risks that will occur. 

2. The Conservation Strate2y will allow significant increases in 
grizzly bear mortality risk over exising levels because unrestricted 
road access will promote increased logging in grizzly bear 
recovery habitat, logging which will increase mortality risk. 

Blanchard (1983) concluded that conventional logging negatively affects 
bears in part due to increases in human activity, which will in tum increase 
grizzly bear mortality risk. Mattson and Knight (1991) also noted that timber 
harvest will create an increase in grizzly bear mortality risk in the Greater 
Yellowstone Ecosystem. They noted that any increased exposure of bears to 
humans predictably results in a longer-term increase in mortality risk to 
bears, partly mediated through the process of habituation; under optimal 
conditions, bears may be able to minimize mortality risk over the short-term 
despite increased exposure to humans, by avoiding humans as much as 
possible; however, habituation and associated mortality risks will 
predictably increase with longer-term equilibration; implementation of short­
rotation timber management requires increased access by humans; thus more 
widespread practice of intensive silviculture in occupied grizzly bear habitat 
predictably increase mortality risk to the population; this holds whether 
bears die because poachers are able to use road built to harvest timber, or 
whether bears that die elsewhere under divers circumstances are at least 
partially habituated or food-conditioned to humans by exposure around 
cutting units. They concluded that on the broad scale, mortality risk will 
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likely increase and habitat value will decrease as short-rotation timber 
management increases in the Yellowstone area; timber harvest should be 
assumed to have a significant negative affect on the Yellowstone grizzly 
bear population until proven not to contribute to increased mortality risk or 
habitat degradation. 

Mattson and Knight ( 1991) noted that designating security areas for grizzly 
bears during logging activities should include previously-disturbed areas; 
designating areas that are already providing security does not offer 
mitigation for increased disturbances due to logging. 

3. The Conservation Strategy will allow hie;hly significant reductions 
in available habitat for grizzly bears by removal of almost all 
existing restrictions of open and total roads in grizzly bear 
habitat. 

The current best science for grizzly bears in northwestern Montana 
identified the displacement impacts of roads (Mace et al. 1996; Mace and 
Manley 1993 ). These reports noted that when open road densities exceed 
one mile per section, and when total road densities exceed 2 miles per 
section, grizzly bear use decreases. Based on this science, the Interagency 
Grizzly Bear Committee Taskforce Report ( 1998) identified road 
management as key to conservation of grizzly bears. It has also long been 
documented that roads in the Yellowstone ecosystem avoid roads (Mattson 
et al 1987); this displacement is believed to probably result in poorer 
conditions of adult females, and consequently higher mortality rates and 
lower fecundity for the cohort. Displacement of grizzly bears from roads, 
and thus habitat, is well documented in other areas as welJ (Apps et al. 2004; 
Chruszcz et al. 2003; Wielgus et al. 2002). Ciarniello et al. (2007) reported 
that grizzly bear densities in developed landscapes of British Columbia were 
only about a quarter of what they were in adjacent unroaded areas, even 
though habitat qualities were better in the former landscapes, indicating and 
disturbances and associated mortality risks were responsible for the 
differences in densities. 

The Conservation Strategy only limits densities of permanent roads. The 
distinction between a permanent versus a temporary road is unclear; 
temporary logging roads could have a much higher traffic level than a 
permanent road. The Conservation Strategy does not identify specifically 
why a road being used for logging up to 5-l 0 years does not displace grizzly 
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bears, or increase mortality risk. The Interagency Grizzly Bear Study Team 
at one time actually measured the mortality risk of bears in regards to road 
quality. Mattson and Knight (1991) found that secondary roads had a much 
high mortality effect on grizzlies than primary roads (see Table 1 ). As the 
level of human access in an area increases, so does the mortality risk to 
grizzly bears in the Yellowstone Ecosystem (Mattson et al. 1992). 

4. The Conservation Strategy will allow unlimited displacement of 
grizzly bears due to increases in logging activity that will be 
triggered by removal of road density restrictions upon delisting. 

The Conservation Strategy ignores the displacement impacts of logging on 
grizzly bears. These displacement effects will reduce habitat available to 
bears. Blanchard (1983) and Mattson and Knight (1991) noted that logging 
will displace grizzly bears. Even human recreational activity, nonmotorized, 
within Yellowstone National Park has been shown to displace grizzly bears. 
Coleman et al. (20 13) evaluated grizzly bear activity within various bear 
management areas within Yellowstone National Park, and reported that 
grizzly bears were twice as likely to be within the area when the 
managements were restricted, or when people were inactive; their study 
provides evidence humans presence can displace grizzly bears if people are 
allowed unrestricted access to bear habitat; they noted that management 
closures are important to protect grizzly bear habitat use. Mattson ( 1991) 
used data on grizzly bear habitat use to conclude that 58o/o of the landscape 
should provide grizzly bear security, with security areas being a minimum of 
5,400 acres in size. This recommendation was based on the need of grizzly 
bears to be free of human disturbances on a significant portion of their 
habitat, to avoid both displacement and increased mortality risk. Mattson et 
al. ( 1995) noted that providing secure undisturbed habitat is essential for 
grizzly bear conservation. 

5. The Conservation Strateey will allow highly significant increases 
in grizzly bear mortality risk due to removal of almost all existing 
restrictions on road densities. 

Research in the Greater Yellowstone Ecosystem has documented that roads 
increase grizzly bear mortality risk (Mattson et al. 1992; Schwartz et al. 
201 0). Road densities in the Primary Conservation Area (PCA) of the 
Yellowstone Area are currently limited, but will not be limited upon 
delisting. Open road densities in between secure areas for grizzly bears will 
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not be limited, even though the current best science demonstrates that limits 
on road densities in these area are essential to ensure protection of grizzly 
bears (Schwartz et al. 20 I 0). Simply providing some secure areas for grizzly 
bears will not address the mortality risk created by high open road densities 
when bears travel between security areas. Id. Other current research in 
British Columbia (Boulanger and Stenhouse 2014) also noted the problem of 
increased grizzly bear mortality risk due to roads; they noted that there has 
to be a threshold road density identified and implemented to ensure 
population stability for grizzly bears. Kite et al. (20 15) also reported on the 
association between grizzly bear mortality risk and roads. 

6. The science is not currently available to measure how logging 
projects, aside from increased road access, impacts grizzly bear 
displacement and mortality risk, even though logging is the primary use 
of occupied grizzly bear habitat outside the Park; limited data indicates 
that logging also changes the quality of grizzly bear habitat, changes 
that need to be identified as potentially detrimental to the grizzly bear. 

There is currently no science that defines how logging activities affect 
grizzly bear mortality risk and displacement. With delisting, logging will 
increase in occupied habitat, both within and outside the PCA. The effects of 
these impacts on grizzly bears will not be measured, due to a lack of science. 
It is apparently why the Conservation Strategy does not address the impacts 
of logging on grizzly bears. The apparent assumption in this Strategy is that 
a lack of evidence means that there is no impact. Thus the impacts of 
logging on grizzly bear mortality risk and displacement has not been 
considered in the Conservation Strategy, so it will also not be considered 
when grizzly bears are delisted. In the Yellowstone Ecosystem, there are 
expansive ongoing plans to log grizzly bear habitat, such as for the Greater 
Red Lodge Project, the Lonesome Wood Project, and Bozeman Watershed 
Project, the Rendezvous Trails Project, the Millie Fire Salvage Project, and 
the upcoming North Hebgen logging project. These projects have been 
planned when the grizzly bear was listed. There will most likely be even 
more projects planned in occupied habitat following delisting. The impacts 
of logging activities, and habitat impacts, need to be addressed in the 
Conservation Strategy. 

As with displacement and mortality risks to bears from logging, there is only 
limited information available as to how logging affects grizzly bear habitat, 
aside from its severe impact on red squirrels, which are needed to provide 
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whitebark pine nuts to grizzly bears (Kendal 1981, Reinhart and Mattson 
1989). Since logging will likely increase with delisting, the government 
needs to address how habitat changes will affect the population trend of 
grizzly bears due to increased logging. 

7. The Conservation Strategy does not require implementation of 
the current best science for erizzly bear security. 

The proposed level of security in the Conservation Strategy is arbitrary, as it 
suggests that 1998 levels of security are adequate for grizzly bears, without 
any actual analysis or data. The recommended level of security for the 
grizzly bear in the Greater Yellowstone Ecosystem is 58% of the landscape 
in occupied habitat (Mattson 1991 ). Individual security areas should be at 
least 3.5 miles wide, and total 5,400 acres in size. This level of security 
would provide enough secure habitat to allow grizzly bears to use their 
habitat, without undue exposure to humans. This limited exposure has been 
demonstrated to be essential to limit the mortality risk of bears (Schwartz et 
al. 20 1 0; Mattson and Knight 1991; Mattson et al. 1996; McLellan and 
Shackleton 1988; Boulanger and Stenhouse 2014 ). 

8. The chaneine habitat conditions in the Yellowstone Ecosystem are 
alone causing increased, likely irreversible increases in grizzly 
bear mortality. 

In 2015, there was a record mortality level for grizzly bears (59 deaths), with 
another potential for 30 unrecorded deaths. These high deaths are likely due 
to the deteriorating habitat conditions in Yellowstone due to losses of 
whitebark pine, trout, and elk declines (Wilcox blog 3/18/16). Elk have been 
compensating for these losses by eating more meat, including livestock and 
elk hunter kills. Id. Thus trouble with livestock operators and hunters have 
increased. ld. The conflicts with hunters was recently addressed in a blog by 
Louisa Wilcox on 1/2/16, where she noted that bears are readily killed by 
hunters. In regards to livestock conflicts, the Montana Standard noted on 
8/19/15 that more bears venturing out of the Park are eating more livestock, 
amid a long-term trend in declining livestock-bear conflicts. In addition, 
Yellowstone bears are moving further out of the Park to take advantage of 
moth concentrations in high alpine areas (Dave Mattson blog 4/14/16). He 
provided a map that shows where bears are moving to utilize moths, and 
these areas are far outside the PCA for the Yellowstone population. He also 
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noted that bear-livestock conflicts have increased in this area due to 
increased use by bears. 

In addition, cubs and yearling grizzly bears are increasing dying because 
their mothers are being forced to a meat diet with the loss of other key foods 
as white bark pine and trout (Dr. Dave Mattson blog 12/1 7/15 ); meat-eating 
is an incredibly hazardous undertaking for any bear, especially those with 
vulnerable young. This increased mortality rate of these young bears is not 
going to change, at least any time soon. 

These changes in bear use of habitat in the Yellowstone Ecosystem are 
unlikely to change any time soon, meaning that the increased bear mortality 
triggered by these changes in habitat use are not going away. These high 
mortality rates are likely to continue. 

9. The government's claim that erizzly bears have reached the 
carrying capacity of their habitat in the Yellowstone Ecosystem, 
and thus can tolerate delisting and hunting, are illogical and not 
supported by science. 

As was noted in Dr. Dave Mattson blog of 12/17/15, the notion by the 
government that there is no more room for any more grizzly bears in the 
Yellowstone Ecosystem is illogical. Grizzlies are living in roughly twice the 
area they were in during the 1970s; multiple analyses by government and 
independent scientists alike show that there is ample habitat with natural 
foods sufficient to support grizzly bears in places where grizzlies have not 
yet established themselves. 

lO.The government's claim that hunting grizzly bears will reduce 
conflicts with people conflicts with science. 

In an article in the Bozeman Daily Chronicle on 6/25113, the article noted 
that rising numbers of bear-human conflicts -such as a mauling last week 
south of Cody, that sent a man to the hospital with severe facial lacerations ­
have lent new urgency to calls to allow limited hunting to resume. Dr. Dave 
Mattson provided a blog on 1/19/16 regarding the claim that hunting will 
scare grizzlies, where he cited an editorial in the Chronicle as hunting to 
increase bear fears of humans as justification for delisting. He noted there is 
little to no empirical evidence to support this contention. He noted that 
grizzlies are "hard wired" to respond aggressively to threats, perceived or 
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real. This response would increase, not decrease, when bears fear people. On 
the other hand, with benign encounters with humans, bear can learn to be 
more tolerant, known as habituation. He also noted that hunting bears would 
like increase the exposure of younger bears to humans, bears that are 
notoriously prone to push human boundaries. Social hunting would also 
disrupt the social order for the bear population, which often results in more 
cub-killing by males, and with that, unexpected and sometimes problematic 
population declines. Also, he noted there is little direct evidence that bears 
become warier with hunting, and certainly no evidence that people become 
safer. Surprise encounters and food encounters are the driving factors for 
risk. He noted that unless you kill most bears, you are not going to 
substantially reduce the chance of surprise encounters, or eliminate the hard­
wired tendency of bears to defend themselves or their cubs when surprised. 
He also notes that essentially, we have been hunting grizzly bears in 
Yellowstone for decades, due to removals for various conflicts, real or 
imagined. There is no evidence that these bear removals have increased 
human safety. Finally, he noted that there would be no hunting in 
Yellowstone National Park, where many ofthe bears reside. 

11. The de listing of grizzly bears will greatly reduce their long-term 
viability by essentially eliminating the connectivity between the 
Greater Yellowstone and Northern Continental Divide 
Ecosystems. 

The Conservation Strategy will not protect any grizzly bears from any 
adverse effects outside the PCA. This means that the likelihood of grizzly 
bears eventually connecting with the NCDE bears is basically eliminated, 
even though this is believed to be key to long tenn viability of the 
Yellowstone grizzly bear (Dr. Dave Mattson, talk on 3/31 I 16 in Bozeman, 
MT). Given the high mortality risks that will be allowed on bears outside the 
PCA, their long tenn viability even in these areas is likely doomed. There 
will be no bears surviving that over time, could expand in the direction of 
the NCDE. 

C. The process for delisting has no logical process; the 
process is severely fragmented making it impossible for 
the public to be involved, let alone provide input; the 
public has not been provided a draft environmental 
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impact statement which provides a detailed analysis of 
delisting impacts, including how bears will be managed 
with hunting, a significant change from management 
under the ESA. 

The delisting process includes a Conservation Strategy that is not yet 
finalized for the public. This Conservation Strategy to date has no analysis 
of how delisting will affect grizzly bear mortality rates both inside and 
outside the PCA. Without this analysis, it is a violation of the NEP A, the 
NFMA and the ESA. The few standards in the Conservation Strategy are not 
supported with any science or analysis, nor do they demonstrate how grizzly 
bears will respond to the purported conservation measures, including 
restrictions only on "permanent roads." The public has yet to be provided 
any management plans by the 3 states that intend to hunt grizzly bears. The 
Conservation Strategy does not address how grizzly bears will survive 
outside the PCA. It is not clear why 600 bears has been selected as the 
threshold population level needed for viability. It is not clear why the loss of 
major food resources in the Park are not causing population declines for 
bears. The controversy over grizzly bear population trends is not addressed. 
The failure of the government to obtain outside peer review by other 
scientists is not addressed. Overall, this Conservation Strategy does not 
demonstrate that grizzly bears will remain viable after delisting. 

A draft environmental impact statement needs to be completed to define 
specifically how grizzly bears will be managed upon delisting, as is required 
by the NEPA and the NFMA, since delisting is a major change from current 
management on public lands. This is necessary so that the public has an 
opportunity to review all the current best science, and how bear management 
will proceed, upon delisting, including hunting and management of bears 
both within and outside the PCA. 

1. The basis for the delineation of the PCA needs to be defined to 
the public in an environmental impact statement. 

There is no actual rationale provided, based on science, as to why bear 
management will be based on the PCA, an area that was established over 40 
years ago. The government needs to provide the science and hence basis for 
delineating 2 separate management zones for grizzly bears upon delisting, 
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including how different levels of management will affect the long-term 
viability of the bear, including in regards to genetic diversity. There are at 
least 2 critical issues that need to be addressed in the delineation of the PCA. 
How will this planned failure to protect bears outside the PCA promote 
connection between the Yellowstone and the Northern Continental Divide 
bears, and long-term viability. And what data specifically identifies that 
these are 2 distinct grizzly bear populations, and thus there is no overlap 
between bears within and outside the PCA, in order to justify different 
management proposals for what is actually more likely one grizzly bear 
population. If this is the case, then the failure to protect these bears when 
they move outside the PCA (for example, to obtain moths) means that the 
claimed management of bears within the PCA is misleading and doomed to 
failure. 

2. The ability of the government to provide accurate 
measurements of the grizzly bear population in occupied 
habitat of the Greater Yellowstone Ecosystem needs to be 
demonstrated in an environmental impact statement. 

There is currently significant controversy about the methods the government 
is using to measure the Yellowstone grizzly bear population (e.g., Doak and 
Cutler 20 13; Mattson comments in newspaper articles and blogs ). This 
controversy is based in part by the government's refusal to provide basic 
population data and parameters for measurement to the general public, in 
violation of the NEPA and the Freedom of Information Act (FOIA). The 
public needs to be provided with full access to the data on which delisting 
assumptions are being based. And the government also needs to provide a 
full public disclosure of the controversy in regards to population 
measurements on the threatened grizzly bear, so that the public has a full 
understanding of why this controversy exists. This controversy is at the heart 
of the delisting proposal, and public disclosure of all aspects of why the 
government has decided to proceed with delisting, based on their science, 
needs to be provided in an environmental impact statement. 

This information is key to delisting, as the government claims that they will 
maintain the grizzly bear population within the PCA within an established 
threshold of 600 bears. If they are not able to actually provide valid 
measures of the grizzly bear population, by using inflated measures, this 
means that the 600-bear threshold is meaningless. 
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3. The impacts of increased logging and reduced requirements 
for road density controls need to be assessed in an 
environmental impact statement prior to delisting, so that the 
public can understand why delisiting will ensure continued 
viability of the Yellowstone grizzly bear. 

We have noted many different aspects that will increase the mortality risk of 
grizzly bears, as well as habitat reductions due to displacement, that will 
negatively impact grizzly bears after delisting. IN order to demonstrate that 
the agencies have taken the requisite "hard look" required by the NEP A for 
significant government actions, the USFWS, Forest Service, and state 
agencies need to provide a complete a detailed analysis of the expected 
increase in grizzly bear mortality that will be triggered by delisting, and how 
this increase in mortality and reduction in available habitat will affect the 
population trend. This analysis also needs to include the cumulative impacts 
of habitat losses to the grizzly bear due to declines in whitebark pine, trout, 
and elk in the Y e11owstone ecosystem, and how these changes have also 
added to what may be permanent increases in grizzly bear mortality as bears 
use more meat resources (increased mortality of cubs and yearlings) and 
increased human conflicts with livestock. The long-term effects of these 
changes in food resources appear to be highly significant for the grizzly bear 
population trend, and these impacts need to be added to the proposed 
impacts of deli sting, including hunting. 

4. The environmental impact statement for delisting the grizzly 
bear needs to fully disclose that funding for management of 
bears will be adequate to ensure the Conservation Strategy will 
be fully implemented in the long term. 

It is not clear with delisting how funding to manage grizzly bears will be 
ensured. If funding is not ensured, then the Conservation Strategy is nothing 
more than a desired condition, not a standard. The mechanisms by which 
funding will be ensured over the long term needs to be fully disclosed to the 
public, which is part of the "hard look" requirement for the NEPA. If 
funding is not fully ensured over time, then the government needs to inform 
the public that there are no assurances that the Conservation Strategy will 
actually be implemented, including any protection measures for bears, 
including minimum population thresholds. 

15 

FWS_Pub CMT_006169



. . ' 

Sara Johnson of Native Ecosystems Council (NEC) would like to request a 
"hard copy" of the revised "draft" Conservation Strategy and draft 
environmental impact statement when these are released for public review 
and comment. Mike Garrity of the Alliance for the Wild Rockies (AWR) 
would be satisfied to receive an electronic copies of these documents. 
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ESTIMATING GRIZZLY BEAR DISTRIBUTION AND ABUNDANCE 
RELATIVE TO HABITAT AND HUMAN INFLUENCE 
CLAYTON 0. APPS, 1 Aspen Wildlila Research, 2708 Cochrane Road N.W •• Calgary. Albelta, T2M 4H9, Canada BRUCE N. McLELLAN. British Coll.lllbia Ministry ol Forests, RPO No. 3, P.O. Box 9158, Reve!stoke, BC VOE 3KO, Canada JOHN G. WOODS, Mount Revelstoke and Glacier National Partes, Bolt 350, Revelstoke, BC, VOE 250. Canada MICHAEL F. PROCTOR, Unlve1$11y ol Calgary, 2500 University Drive NW, Calgary, Alberta. T2N 1 N4, Canada 

Ab.stract: Unden;~:~nding facton that innuc:ncc and predict griul)· bear ( (.'r:Jus nrrtos) distribution and abundance: i5 fundamc:nlalto their conscn<ttion. In southeast British Columbia, Canada, we applied DSA hair-trap sampling (I) to C\-aluate relationships or grizzl~· bear detections \\ith l:mdscapc \'Uriables of habitat and human acti\ity, and (2) to mode:! the: spatial distribution and abund.1ncc ofgri:zzly bears. During 1996-1998, "'t: ililmplc:d gri:zzly bear occur­rence: across 5,496 km! at sites distributed according to grid cells. We compan~·d 244 combinations of sampling sites and sessions where grizzly bean werc detected (detennined b~· nONA anah'SCS) to 845 sit~ions \\'here the~· were noL We tested for differences in 30 terr.~in, \'egctation. l~r. and human innuenct! \oariablcs at3 spatial scales. Gri:zzlr_ bean more often wctt drtc:cted in land.\Gipes of rel;ui\·d\' hiJ:h clc:\';Uion. stc:ep slope. nagged ter­rain, and low human acres• :md linear disturbancc: dc:nsit.ies. Titc:sc landscapg also wc:rr compri~d of more a\·;llanche chutes, a! inc tund~ barTCn surfaces. bumed forests. aJ!.d ll'ss ,·oung and logged forests. Rdationship~ with forc:st productl\ity an some o\·en;tory spc:cic:s were positi\'t: at broader scalc:s, while: association.' ~<ith forc:st O\'en;tory and producti\i~· wc:rc ncg:uh-e at the finest scale. At thll, finest scale:. the strong neg:u.i\·c :wodation ~<ith \'Cr)' )'OUR , lo c:d forests and "ith incrc:a.,ing ,·;lluc:s of thc: U!ndsat~eri\'ed m=en \ c:tation index became: si­U\'C: when anal~'Zc:d in a muhh'llriatc: con leX!. For mu th'3riatc: analyses. I<'C: considc:rcd 2 \oari:~bles tu~cthcr with II principal components that dc:scri~ c:cological gmdic:nl' among 4 \'3riablc: groupinb"!· We applied muhiplc: logi5tic regression and used • .tJC to rank and weight competing subset models. We derh·c:d coefficients for intcrpr"t:tatinn and prediction using multi-model inference:. The rc:suhing function \\'US highl~· prc:dicth·co. which we confinnc:cl against an independent dai:ISCt. We tr.msformed thc: output using a multi-.1nnual population estimate for the sam· piing area, and we applied the: resulting grizzl~· bear dc:n~i~· and distribution model across our greater studr area as a stratcgic·IC\-el planning tool. Wc: discuss consc:n':ltion appliations and dc:sign considerations of this DNA-based approach for grizzl} bean and other forc:st~wc:lling species. 

JOURNAL OF WILDUFE MANAGEMENT 68(1):138-152 
/Cry warr&: British Columbia, DNA. di.5tribution. GIS, grizzly bear, habitat, hum:tn innucncc, landscape. population density, predictive modeling, resourcc: selection function, Unw niTIOS. 

The spatial structure of a population has direct 
bearing on its dynamics, resiliency, and thus ,;a­
bility (Karei\a and Wennergren 1995, Ritchie 
1997, Wiegand et al. 2002). Estimating the densi­
ty and distribution of populations, monitoring 
spatiotemporal trends, and understanding fac­
tors that influence these trends are fundamental 
to an adapth•e conservation strategy for any 
species. Yet, despite heightened management 
concerns, few examples are a\ailable at scales rel­
evant to population consel"\ation for solitary, 
wide-ranging species associated "illt forested 
emironments. In addressing questions of popu­
lation distribution and abundance O\'er large spa­
tial scales, options for using animal tracking syr 
terns such as radiotc:lemell)' are limited b~ the 
ability to apply consistent and cost-effecti\'e cap­
ture effort and to achie,·e adequate sample sizes 

138 

over a representali\'c: range of conditions. Morc:­
o\·er, researchers may not accept the associated 
disturbance to study animals, especially when less 
im'a5ive u:chniques are a\-ailable. Harvest or 
sightings data ha,·e been used to understand pop­
ulation distribution at ,·ery broad scales, but are 
f)pically subject to qualil)' issues and nonrandom 
sampling bias at regional conser.-ation planning 
levels (e.g., <30,000 km2). Nonim"aSi\'e sampling 
protocols ha\'e been developed for some species, 
but the regional application of these protocols 
may be subject to technological, logistical, and 
budgetary constraints (Zielinski and Kucera 
1995, Foresman and Pearson 1998, Sargeant et al. 
1998, Momzzi et al. 2002). 

For bears, recent ad,ancements h:l\'e been made 
in nonim"asive hair-capture, genetic tagging, and 
population densi~· estimation (Woods et al. 1999, 
Mowat and Strobed: 2000. Boulanger and McLel­
lan 2001, Poole et al. 2001). These admncemenL" 
ha\'e facilitated research to develop and refine spa-
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GRIZZLY BEAR - TUlB'ER RELATIONSHIPS IN THE YELLOWStoNE ,\rt • -{ d _=J 
BONNIE M. BLANCHARD 
Interagency Grizzly Bear Study Team 
P. 0. Box 1376 
Bozeman, MT 59715 

Abstract: Grizzly bear (Ursus arctos) - ha~itat relationships were 

studied from 1976 through 1979 in a 20,000 km2 area with Yellowstone 

National Park in the center. Ninety percent of the 2,261 aerial radio 
4S 

relocations of 46 instrumented grizzlies were in timber too dense to ·- ·- . , - -
observe the bear., Three-fourths of the relocations were less than~ 

100 m from a timber-opening edge. The majority (56%) of 515 feeding 
"--" • r ,I I 

activities observed were recorded in timber over 3 m tall with a 

canopy cover greater than 5%, 20% were in open habitats, 18% were in 

timber over 3 m tall with a canopy cover of 5% or less, and only 6% 

" were in timber less than 3 m tall. ~lost day beds were constructed 
" 

less than 1 m from a tree, and usually in the Abies lasiocarpa/ 

Vaccinium scoparium habitat type. 

J. WILDL. 1-!ANAGE. 

Key words: Grizzly bear, habitat, timber. 

In 197 5 the gL·izzly bear south of Canada was listed as a 

threatened species. To comply with the Endangered Species Act of 

1973, Federal agencies must, therefore, avoid dest~uction or adverse 

modification of grizzly bear 11crj tical habitat." 

At that time insuffi~ient data ~:ere available to define critical 

habitat, so management agenci~s were poorly equipp~d tc evaluate the 

effects of land practices upon the grizzly. Research to determine the 
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Grizzly Bear - Timber Relationships • Blanchard 

Radio telemetry in this study has shown that grizzly bears in the 

Yellowstone system were located much more often in timber than in the 

open during the d~y. Examination of these locations has documented 

that substantial foraging by the bears occurred in the timber. 

Herrero (1978) has noted that "the brown bear has not lost its ability 

to forage on the forest floor, but it has gained the ability to 

exploit open habitat types at their peaks of productivity." 

Schallenberger and Jonkel (1979) found Rocky Mountain east front 

grizzly bears preferred timber to open (81% vs. 6% of total 

observations), while brown bears in Italy have also been found to 

prefer dense timber during the day (Roth and Osti 1979) . Visual 

observation- in contrast to radio observations . - suggests that 

11grizzlies appeared to occupy primarily fertile, open grasslands" 

(Mealey 1975) and that these bears appear to prefer open habitats as 

foraging grounds (Craighead 1979). 

We don't know whether grizzly bears in the Yellowstone system 

presently use timber to the extent recorded because of an innate 

preference or in avoidance of contact with humans. Researchers in 

North America and Eurasia have documented negative correlations between 

the levels of human activity and grizzly/bra\~ bear activity 

(Jurgenson 1968, Craighead and Craighead 1972, Priklonskij 1972, 

Zunino and Herrero 1972, Kaleckaja 1973, Pearson 1975, Hartinka 1976, 

Chester 1977, Elgmork 1978, Nagy and Russell 1978). Others suggest 
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Grizzly Bear - Timber Relationships • Blanchard 

that bears can become accustomed to activity associated with food 

sources (Cole 1972, Mundy and Flook 1973, Hamer 1974. Gilbert 1977). 

Yellowstone grizzly bears nave been subjected to several selection 

pressures that may have caused them to seek out and remain in the 

timber. Bears outside the National Park were hunted until 1974 in 

Wyoming and Montana and are presently subjected to substantial 

poaching. Problem bears inside and outside the park are currently 

subject to control actions. 

Despite the preponderance of observations in the timber, the 

importance of interspersion of timber and open habitats is apparent. 

Three-fourths of the total relocations were less than 100 m from a 

timber-opening edge. The importance of habitat interspersion to 

grizzlies has been documented by Graham (1978), Knight eta~. (1978), 

Schallenberger (1976), ~lealey (1976), Mealey and Jonkel (1975), and 

Craighead and Craighead (1972). A positive correlation between the 

length of timber to opening edge and the number of brown bear 

observations was noted by Elgmork (1978) in Norway. 

Since Yellowstone grizzly bears use forested areas to a larg~ 

extent, any alterations in the quantity and/or quality of timber cover .. 
may affect the availability of "preferred" habitat. Radio relocations 

and feeding sites indicate the majority of feeding activities and day 

beds occur in mixed age and species stands of moderate to dense (26-

75%) canopy cover. Sterile lodgepole pine communities are frequently 
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used as day bed sites and for certain feeding activities such as 

tearing logs for insects or carcass feeding. Mature and decadent 

stands are also used, largely as day bed sites. 

Conventional losging negatively affects bears through reduction ... 
of shelter and increases in human activity. Black bears in the 

Whitefish Range of Montana used all seral stages of burned timber but 

~ did not use clearcuts or logged areas for about 10 years after logging 

(Jonkel and Cowan 1971). Brown bears in Norway were considerably 

disturbed by logging activities, especially networks of roads and the 

resulting secondary traffic {Elgmork 1978). 

Logging operations may not be detrimental to the Yellowstone 

grizzlies if management actions are taken to minimize the negative 

impacts. Such actions would include: {1) permanently closing roads 

after logging; (2) making small, irregularly shaped clearcuts no 

greater than 300 m wide with long timber-to-opening edges; (3) making 

selective cuts and leaving a canopy over 3 m tall with cover greater 

than 25%; and (4) leaving strips between logging operations at least 

-100 m wide. - Any measures taken to lessen the impacts of logging upon 

the grizzly will be worthless unless logging roads are permanently 

closed after logging because roads provide increased human activity 

and more frequent human-grizzly encounters. Increased human activity 

is clearly detrimental to the grizzly bear, both directly - through 

poaching and control actions - and indirectly through avoidance 

behavior. 

, 
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RESEARCH ARTICLE 

The Impact of Roads on the Demography 
of Grizzly Bears in Alberta 
John Boulanger1•". Gordon B. Stenhousen 

1. Integrated Ecological Research, Nelson, Brilish Columbia, canada, 2. FoolhiUs Research Institute, Hinton, 
Alberta. Canada 

• These authors contributed equaHy to this work. 

Abstract 
One of the principal factors that have reduced grizzly bear populations has been the 
creation of human access into grizzly bear habitat by roads built for resource 
extraction. Past studies have documented mortality and distributional changes of 
bears relative to roads but none have attempted to estimate the direct demographic 
impact of roads in terms of both survival rates, reproductive rates, and the 
interaction of reproductive state of female bears with survival rate. We applied a 
combination of survival and reproductive models to estimate demographic 
parameters for threatened grizzly bear populations in Alberta. Instead of attempting 
to estimate mean trend we explored factors which caused biological and spatial 
variation in population trend. We found that sex and age class survival was~ated 
to road density with subadult bears being most vulnerable to road-based mortality. 
A multi-state reproduction model found that females accompanied by cubs of the 
year and/or year1ing cubs had lower survival rates compared to females with two 
year olds or no cubs. A demographic model found strong Spj!tial gradients in 
population trend based upon road density. Threshold road densities needed to 
ensure population stability were Qstimated to further refine targets for population 
recovery of grizzly bears in Alberta. Models that considered lowered survival of 
females with dependant offspring resulted !n..lower road density thresholds to 
ensure stable bear populations. Our results demonstrate likely spatial variation In 
population trend and provide an example how demographic analysis can be used to 
refine and direct conservation measures for threatened species. 

Introduction 
One of the primary factors that has reduced grizzly bear populations in some 
portions of North America, has been the effects of unsustainable human caused 

PLOS ONE I 001:10.1371Jjoumal.pone.0115535 December 22, 201<1 1/ 22 

FWS_Pub CMT_006183



~ 

BOBCATS IN 
OUTER SPACE 

L.EAKING .. 
MILLIO-NS 

MSU faculty, students counting down 
launch of solar mission they worked on 

Millions of dollars are disappearing 
through cracks in city policy 

BUSINESS JOURNAl. BIG SKY 

BOZEMAN DAILY 

R 
.. · ·n' l ,..... 4 " t 

X I 
. \ 

I 

: t 

' 

DAILYCHRONICLE.COM TuESDAY, JUNE 25, 2013 

.,.• C< 

75¢ 

Study: Yellows-tone grizzly numbers: lower than estimated 
BJ MAn HEW BROWN 
Associated Press 

BILLINGS - Flaws in 
ho~ the governrn~nt mea­
~ Yellowstones grizzly 
bear population raise 
questions about whether 
the animals have recovered 
sufficiently to merit lifting 
fedtral protections, ac­
cording to a new study. 

The study concludes 
that a major reason more 
bears have been counted 
in recent years Is that more 
time is now spent counting 
bears. The authors argue 
that the region's bruin 
population could in fact be 
In decline, even as officials 

-

Trends within Yellowstone's bear population ing last week south of Cody, 
have taken on importance as the U.S F h Wyo"! that.sent amant~ the • IS hosp1tal With severe faaal 

and Wildlife Service considers lifting federal lacerations- have lent new 

Protections for the animals · ~g~ncyto ~to allow • limited hunting to resume. 
consider revoking the federal protections for the But the new study's lead 
grizzly's threatened spedes animalS, possibly as early author, University of Colo-
status. as next year. rado environmental stud-

The peer-reviewed find- Government biologists I ies professor Daniel Doak, 
ings have been accepted countered that there is no• J said shortcomings in the 
for publication in the jour- evidence-of a decline. They government's method of 
nal Conservation ~etters. said newly-revised popula; tracking ~y numbers 
The work was partially tion data shows more than] mean the1r recovery from 
funded by the Natural Re- 700 grizzlies living in and widespread extermination 
sources Defense Council. around Yellowstone Na- last century may have been 

Population trends tional Park, an area that in overstated. 
within Yellowstone's bear eludes Wyoming, Montana! The bears lost protec-
population have taken and Idaho. tions once, in 2007, before 
on added importance as Meanwhile, rising a federal judge ordered 
the U.S. Fish and Wddlife numbers of bear-human grizzlies back onto the 
Service considers lifting conflicts - such as a maul- threatened species list two 

.... 

This May 30 photograph provided by Wolves of the Rockies 
shows a grizzly bear at Mary Bay along Yellowstone lake In 
Yellowstone National Park. 

years later. The reversal 
came in part over concerns 
that one food source for 
bears, the nuts from white 
bark pine trees, has grown 

increasingly scarce as 
insects kiD large stands of 
the trees. 

More BEARS J AB 
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Doak said the loss of white­
bark pine and a decline in 
another food source, cutthroat 
trout. may have pushed bears 
into areas where they are more 
likely to be seen during aerial 
surveys done by government 
agencies. That doesn't necessar­
ily mean there are more bears. 

"It's a pretty standard thing 
in all of wildlife biology and 
conservation biology that if you 
triple the amount of time you're 
looking for some rare species, 
it's likely you're going to seem 
more of them, just because you 
spend a lot more time doing so;' 
he said. 

Doak and co-author Kerry 
Cutler also say wildlife offi­
cials have mistakenly assumed 
female grizzly bears reproduce 

Immigration/ 
~-

l •. • J Q -1 Spcjune 69/5311 r~ Weallllr(W):1H1111J.PQ-IIll11ydQJdy.c· 
" '-../ '\;L_/ Topelo 9Q73/s 96114/s ...... 
.111129 ~ 8 ~ 15 !j 22 Y1os1'irQ1on, DC 9&75'pc 9&75'pc For up-to-the-mlnule weather 

throughout a 30-year lifespan, 
compounding the government's 
overly-optimistic population 
estimates. 

They did not offer an alterna­
tive population size, nor say out­
right that the current estimate 
was wrong. 

The government's latest 
estimate of718 bears in the Yd­
lowstone area is up from prior 
published estimates of roughly 
600bears. 

That does not mean the bear 
population suddenly grew by 
about 100 bears. U.S. Geological 
Survey bear researcher Frarik 
van Manen said the new figure 
results from revisions to the 
prior estimate based on in­
creased survival rates for adult 
male bears in recent decades. 

One reason more effort has 
gone into counting bears is that 

He said the measure would 
be ~ood for the economv. for 

they are now spread across a Another U.S. Geolog'ical Sur-
much bigger landscape, said van vey bear researcher, David Matt-
Manen, who leads an inter- son, said Doak's findings were 
agency grizzly bear study team in Une with his own conclusions 
for the Yellowstone region. The that current estimation methods 
results of those aerial surveys are "essentially worthless:' 
are corroborated by other fac- "There is this belief that 
tors, including the expansion of somehow, through some sort 
the animals' range and a trap- of statistical magic, you can 
ping progrjm that consistently compensate for bias in your 
identifies llew bears, he said. field methods," Mattson said. 

U.S. Fl~tand Wddllfe Service "My conclusion is that's just not 
grizzly be · coordinator Chris simply possible." 
Servheen d the govern- Yellowstone's grizzly popula-
ment's me ods are reviewed tion is the second largest in the 
by outside, ientists and other Lower 48, behind an estimated 
govemmdt agencies. 1,000 bears in the Northern 

"We're qrtainly interested in Continental Divide region that 
what they did:' Servheen said of includes Glacier National Park. 
Doak's wqrk. "But wive done a Smaller populations live in the 
lot of work on this. We've given Cabinet-Yaak, North Cascades 
very careful consideration and and Selkirk areas of Idaho, 
critiques to everything we've Montana and Washington 
done multiple times:' state. 

Leaving little to chance, the 
U.S. Chamber of Commerce 

fied on the vote. 
Republicans were anything 
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Police Reports 
The Bozeman Pollee 

Department reports for 
Monday Included the 
following: 

~~~=~ hunters kill 2 grizzly 
bingo, 1 p.m.; artbr{ d . k.ll 3 ness.2p.m.;s86-2~ars, rivers I · 

BMRG Al-Anon, 
told Fish, Wildlife and 
Parks officials that 

• At 12:40 a.m., an offi- • 
cer round two young adults 
in the rear seat of a car with 
fogged up windows parked 
at Lindley Park. The officer 
told them the park was 
closed and warned them. 

• An officer stopped and 
offered some education to 
a~rwhop~~da 
new vehicle and was unfa­
miliar with how to tum the 

7:30p.m., Bozenw1ELENA (AP) -
Church of Christ. I~ wildlife officials say 
Kagy Blvd, 599-82'bunters in southwest-

Cancer Support (Montana reported 
munity: yoga, 8:45-..ng two female griz-
9:45 a.m.; Breathin!f>ears in self-defense 
breathing and relaxiweekend whlle three 
techniques, 5:30-6:~r grizzly bear deaths 
102 S. 11th Ave., Boe reported along 
582-1600, cancersu)iways in northwest­

he came upon a bear 
feeding on a carcass on 
Oct. 28. The West Yel­
lowstone hunters said a 
female grizzly bear with 
two cubs charged them 
on Oct. 31. 

montana.org. Progm Montana. 
only fur those affeCt hunter near Gar-

Grizzly bear manage­
ment specialist Tim 
Manley says a female 

--- 1-·-+=n= ee 1 etat~ t 

Former government researcher 
disputes grizzly study results 

By MICHAEL WRIGHT 
Chronicle StaffWrtter 

A former government 
scientist has doubts about 
a recent grizzly bear study 
that said the number of 
Yellowstone area bears 
passing genes to the next 
generation had more than 
quadrupled since 1980, 
saying it's an attempt to 
shore up evidence to re­
move federal protections 
for the bears. 

Former g~ent 
grizzly researcher David 
Mattson criticized the 
study in a post on www. 
grizzlytimes.org. Mattson 
says the study's claims 
don't "pass the laugh test." 

In an interview Thesday, 
Mattson went on to say 
that the study was "incon­
sistent with everything 
else we know about this 
population." Moreover, he 
said the Interagency Griz­
zly Bear Study Tean:l -

which produced the study 
- and U.S. Geological 
Survey work to support 
the "sanctioned political 
agenda" of delisting the 
bears. 

Pauline Kamath, one of 
the study's authors, said in 
an email the U.S. Geologi­
cal Survey is "committed 
to providing unbiased, 
objective scientific infor­
mation upon which other 
entities can use to base 
their actions and/or deci­
sions on." 

This comes as grizzly 
managers and advocates 
are meeting in Wyoming. 
where some expect a push 
for a delisting of the bears. 
Except for a brief time 
between 2007 and 2009, 
the grizzly bear has been 
listed as threatened under 
the Endangered Species 
Act since 1975. Lately, 
though, the push to delist 
has resurfaced. 

The stUdy round the 
effective pop'!lation of 

Yellowstone National 
Park grizzly bears had 
increised from 100 to 450 
since the early 1980s. A 
higher effective popula­
tion means a slower loss 
of genetic diversity, which 
could mean bears would 
be better prepared to 
adapt to climate change 
or other environmental 
changes. 

That doesn't mean 
the population size itself 
quadrupled in that time 
-just the number of 
bears passing genes along. 
Mattson- who researched 
carnivores for the federal 
government fur 30 years 
and now is a lecturer at 
Yale University- said 
most people would agree 
that the population size of 
the Yellowstone bears has 
been largely stagnant since 
the early 2000s. The latest 
USGS count put the 9verall 
population at 757 bears. 

More GRIZZLIES 1 a 
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Recent YNP grizzly bear count shows decline 
JACKSON, Wyo. (AP) -

The estimated number of 
Ktizzly bears in and around 
Yellowstone National Park 
has been revised downward 
by 6 percent from a year 
ago, but wildlife biologists 
say the drop isn't cause for 
concern that the animals are 
in trouble. 

"There's no evidence of a 
major change in the long­
term trend of the popula­
tion, and the long-term 
trend is still flat to slightly 
increasing;" Frank van 
Manen, a wildlife biologist 
with the U.S. Geological 
Survey. said. 

The number of grizzly 
bears in the Greater Yel­
lowstone Ecosystem, which 
includes areas ofWyoming, 
Montana and Idaho, is esti­
mated at 714 this year, down 
from 2014's estimate of757, 
according to information re· 

leased at a meeting of wild· 
life biologists Wednesday. 

The decline comes dur­
ing debate about whether 
federal protections for 
the grizzly bear should be 
lifted. Wlldlife advocates 
say griZzly bear numbers 
are not sufficient enough to 
warrant lifting protections 
and subjecting the bears to 
possible hunting. But delist· 
ing advocates say grizzly 
bear populations have grown 
to the point where they are 
expanding beyond their cur· 
rent habitat and are coming 
more and more into conflict 
with humans. 

Van Manen, a team leader 
with the Interagency Grizzly 
Bear Study Team, said the 
new grizzly bear popula­
tion estimate is a single· year 
snapshot and not any indica­
tion that the population is in 
decline. 

"It is within the range of 
variability, and we know 
there's sampling bias in­
volved:- he told the Jackson 
Hole News & Guide. "What 
we look at is that trend line 
over time, and if we look at 
that, there's no evidence of 
an actual decline:' 

The model that federal 
bear managers use to gauge 
grizzly numbers is biased 
fow, vim Manen said. 

·we are underestimat­
ing probably by about 40 
percent, according to these 
calculations; van Manen 
said. 

Adjusting for the model's 
underestimation, the grizzly 
population would have come 
in this year at around 1,000. 

Van Manen presented 
data Wednesday to the Yel· 
lowstone Ecosystem Sub­
committee that counted 52 
grizzly bear deaths so far this 

year and 90 percent of those 
deaths have been caused by 
people. 

But mortality levels for 
both sexes are still within the 
limits set by recovery plans, 
van Manen said. 

Nearly 6 percent of female 
grizzlies have died this year, 
he said, which is below the 
7.6 percent threshold that 
can lead to decline. Among 
boar grizzlies, 11.4 percent 
have died, again below the 
acceptable mortality limit of 
15 percent 

The grizzly bear has been 
a protected species under the 
Endangered Species Act for 
all but two years since 1975. 

Officials with the U.S. Fish 
and Wlldlife Service have 
said there are no firm plans 
to propose a rule that could 
lift protections for the Yd· 
lowstone ecosystem's grizzly 
bears . 

~; 
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Relationships among grizzly bears, highways, and 
habitat in the Banff-Bow Valley, Alberta, Canada 
Bryan Chruszcz, Anthony P. Clevenger, Karl E. Gunson, and Michael L. Gibeau 

Abstract: Banff National Park and surrounding lands constitute one of the most developed landscapes in the: world where griz.zly bears (Ursus arctos) still survive. We examine: the relationships among roads, grizzly bears, and their habitat in a protected area with low road density but dominated by a major transportation corridor and highway system. We examined griz.zly bears' spatial response to roads, road-crossing behaviour, crossing-location attributes, and habitat and temporal patterns of cross-road movements. Grizzly bears used areas close to roads m<n than expected, particu­larly roads with low traffic volume Oow volume). Habituated bears were closer to roads than wary bears. Males were closer to low· ·•olume roads than females but crossed roads less than females during the: berry season. Bears were more likely to cross low-volume roads than high-volume roads and were more likely to cross at points with higher habitat rankings. In addition, bears were more likely to cross high-volume roads when moving from areas with low habitat val­ues to areas with high habitat values. Efforts to prevent loss of habitat connectivity across highways should involve maintenance of high-quality grizzly bear habitat adjacent to roads and should address the effects of traffic volume on the road-crossing decisions of griz.zly bears. 

Resume : Le pare national de Banff et Ies terres avoisinantcs representent un des paysages les plus developpes au monde dans lesquels les grizzlis (Ursws arctos) survivent toujoun. Notre !!tude examine les relations entre les routes, les grizzlis et leur habitat dans une region protegee avec une faible densitl! de routes, mais traversee par un important corridor de transport et un axe routier majeur. Nous avons etudie Ia reaction spatiale des grizzlis aux routes, leur com­portement de traversee des routes, les caractcristiques de leurs points de traversee ct les structures spatiales et tempo­relies rcliees aux deplacements de traversee. Les grizzlis utilisent les espaces pres des routes plus que prevu, particuliercment cc:Ues qui ont peu de circulation (volume faible). Les ours habitul!s se tiennent plus pres des routes que les ours mefinnts. Les mAles se tiennent plus pres des routes a faible volume de circulation que les femelles. mais ils traverscnt les routes moins volontiers que Ies femelles durant Ia saison des petits fruits. Les ours soot plus suscepti­bles de traverser des routes a faible plutflt que forte circulation et de traverser aux eodroits ou !'habitat est de plus · grande qualite. De plus, les ours sont plus susceptibles de traverser des routes A forte circulation lorsqu'ils se dcplacent d'un habitat de faible qualite a un nutre de qualitc superieure. Dans le but de prevenir Ia perte de conncctivite entre Ies habitats a travers les routes, il faudrait maintenir pres des routes des habitats de qualitc pour les griz.zlis et l!tudier les effets du volume de Ia circulation sur les decisions des ours de traverser Ia route. 
[Traduit par Ia Redaction] 

Introduction nerable to road effects (Noss et at. 1996; Woodroffe and 
Ginsberg 2000). Currently, many wide-ranging predatory 
species are a source of conservation concern worldwide 
(Landa et al. 1997; Breitenmoser 1998; Sanderson et al. 
2002), and the need to protect them from the harmful conse­
quences of roads is paramount (Kerley et at. 2002). 

Many landscapes are undergoing extensive and rapid 
change as a consequence of human activities (Hansson and 
Angelstam 1991; Houghton 1994). One of the major changes 
associated with landscape modification is the fragmentation 
and loss of habitat (Bennett 1999). Less conspicuous than 
other fonns of habitat disturbance, linear features such as 
roads can have immense and pervasive impacts on wildlife 
populations (Fonnan and Alexander 1998; Trombulak and 
Frissel1 2000). In an increasing number of landscapes, the 
regular movements of animals involve road crossings. 

In view of their great mobility and extensive spatial re­
quirements for survival, large mammalian carnivores are vul-

Landscape fragmentation due to human activities and blockage of wildlife movement in the Bow Valley are major 
stressors affecting the Banff National Park (BNP) ecosystem 
(Banff- Bow Valley Study 1996). The Trans-Canada High­
way (TCH) is a potential barrier to large-mammal movement 
in the mountain parks and the significantly larger Central 
Rocky Mountain ecosystem. Given the national importance 
of the cross-country transportation corridor (McGuire and 

Received 19 February 2003. Accepted 6 June 2003. Published on the NRC Research Press Web site at http://cjz.nrc.ca on 22 September 2003. 
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Research Article 

Components of Grizzly Bear Habitat Selection: Density, 
Habitats, Roads, and Mortality Risk 

LANA M. CJARNIELL0,1.l D~rtmmt of Biofogial Stitrtra, Univmity of Alhrrta, £Jmanton, AB T6G 2£9, Canada 

MARK S. BOYCE, Drpnrtmmt af Biolot;iral sa~nm, UniwniiJ of Alhrrta, E.Jmonron, AB T6G 2E9, Canada 

DOUGLAS C. HEARD, BritiJh CA/umhia M iniJtry of Enflironm~nt, 4051 18th A'lltntJ~. Prinu Gtorgt, BC V2N JBJ, Canada 

DALE R. SE!P, British Columbia Mini.Jtry rif Fomts, 1011 41h AfllPiut. Pri•sct Gorgt, BC JI2L 1H9, Cmntla 

ABSTRACf We wed I'CiOum: ttlcction funttions (RSF) to estimate the rdah\'C probability of ust for grizzly bean (Um•r 41rtlor) 2djactlll 

to the: Parsnip Ri\'Cr, British Columbia, Can2da, 1'198-2003. We cuUettc:d data fmm 30 ndiocoUarc:d bean on a rolling pb!Qu when: a larAC 

ponian of the lancbcape had been modi lied by human aaivities, primarily forestry. We also monitored 24 radiocollaRd bean in mounnin uc:u 

largely inac~siblc to humans. Bean that lived on the pla!Qu existed at lc:sa than unc:•quancr the: dcnaity uf bean in the mounnins. ~lateau 

bean ate more high· qu:ality food items, such as meat and berries, leading us 10 conclude that food limitation was not responsible, fnr the 

diffcrcna:s in densities. We hypothesized that pl~rc:au ban were limited by human•ausc:d momlity associated with roads construttc:d for 

forestry :atti\itics. Independent estimates nfbear population size from DNA-based rnark-rt:aprure techniques allowed Ut!O link populations to 
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Landscapes contain temporal and spatial variation among 
and within habitat patches (Southwood 1977), and habitat 

sdcction has a direct impact on population density and 
behavior (Rosenzweig 1981). Frequently, the spatial dis­
tribution of foods has been used to explain the spatial 
distribution and dynamics of animals (MacArthur and 
Pianb 1966, Chamov 1976). In theory, animals should 
optimize their foraging strategy by choosing richer patches 
over poorer patches (Chamov 1976). Higher quality habitats 
arc assumed to be linked to increased fitness at a given 

density, generally resulting in higher densities of animals in 
higher quality habitats (Fretwell and Lucas 1970, Garshelis 
2000, Bock and Jones 2004). Also, experimental studies 
h11ve &hown that avoidance of predation risk can alter habitat 
selection (Gilliam and Fraser 1987, Abrahams and Dill 

1989, Resetarits 2005). 
In our study area, a relatively pristine mountainous 

landscape contained 4 times the density of grizzly bears 
(Ursus arctos) as an adjacent plateau landscape that had been 
heavily harvested for timber (Mowat et al. 2005). A similar 
pattern occurs in Alberta, Canada, where the highest density 

of bears exists in the mountains and bear densities decline 
further east in the foothills, where access to development has 
been greater (Boulanger et al. 2005). High-quality habitats 
close to areas of human use arc often areas of high bear 

1 E-mail· altlak@telus.ne/ 
2 Prmnt addws: 12610 Woodland Road, Princt Gtorgt, BC V2N 
SB4, Cant~till 
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mortality (Knight et al. 1988, McLellan 1989, Mattson and 
Merrill 2002, Nielsen ct al. 2004), thereby negatively 

affecting populations (Mattson and Merrill 2002). Funhcr, 
high-risk food-rich habitats that attract individuals can serve 

as loc:U population sinks, or ecological traps (Delibes et al. 
2001, Krisan 2003, Robertson and Hutto 2006). Con­

scqucndy, individual occurrence and abundance arc not 

necessarily related fa habitat quality (Hobbs and Hanley 
1990, Kristan 2003}. 

In areas with high food availability, particularly meat, 
bears tend to have increased reproductive success, larger 

body mass, and a higher population density (Hilderbrand et 
al. 1999). Elsewhere we reported significandy larger body 
masses, better condition, and higher cubs-of-the-year 
swvival in our low-density area (i.e., the plateau); however, 

survival of subadult and adult bears was lower on the plateau 
than the mountains (Ciarniello 2006). Based on these 

observations we surmised that the density of bears on the 

plateau was limited by human-caused mortality linked to 
access afforded by forestry activities rather than habitat 

quality per sc (Ciarnicllo 2006). In this paper, we evaluate 

this conclusion using 2 methods: 1) examining the foods 
consumed by bears that lived in the mountains compared 

with those that lived on the plateau to investigate whether 
bears on the plateau were limited by available forage; and 2) 
modeling the relationship between habitats and population 

structure using mechanistic and or statistical approaches to 
habitat selection. 
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Figure 6. Plot of c:~ch resource selection function (RSF) point predicted in the rlateau landsape Y1:rsus the RSF scon:s pn:diered using the: mounain model with the plateau daa for the Parsnip RiVI:r stUdy area, British Columbia, Canada, 1998-2003. We define the RSF to be JlW{x)J (see eq. 3). 

Mowat et al. (2005; Table 4); however, the confidence inten•:U represents a large range: in density. 
We estimated changes in population size obtained by switching models by comparing our estimated N with the 

observed N obtained from the DNA mark-recapture estimate adjusted for study area si-ze (N = 127). The only 
predictor variables that predicted a reduced number of bears on the plateau were the awilable land-cover types. We predicted a decrease of 9 bears on the plateau (i.e., obs N of 
127 bears in plateau study area minus predicted land-cover­swap N of 118 bears) when we applied the land-cover data 
from the mountains into the plateau RSF model. Con­
versely, the plateau population increased by 34 bears when we took the model coefficients associated with primary and secondary logging roads from the mountain model (i.e., if 
plateau bears avoided secondary logging roads similar to mountain bears, we would expect 34 more bears on the plateau landscape). If the risk of human-caused mortality 
was similar to what we observed in the mountains we estimate an increase of 49 bears on the plateau (Table 4). Lastly, we examined the effect of switching the model 
coefficients for all variables. If bears on the plateau had 
similar patterns of selection to mountain bears, we expect that the population of bears on the plateau would be 1. 75 times higher than the observed population (predicted N = 223). 

We also performed the analysis in reverse (i.e., using data 
from the plateau in the mountain RSF model). We 
predicted a lower density of grizzly bears when the plateau 
model was applied on the mountain landscape, which were 
well below the confidence intervals outlined in Mowat et al. 
(2005; Table 4). We obtained a slightly larger effect by switching the risk of human-caused mortali~. We predicted a decrease to 31 bears (4 bears/1,000 km ) if the risk of human-caused mortality was similar to what we observed in 
the plateau. Similarly, swapping coefficients for primary and secondary or decommissioned logging roads, and available land-cover types provided a predicted N of 34-36 bears (5 bcars/1,000 km2

). Applying the plateau bear model to the 
mountain l1ndsc1pe reduced the modcl-predlctcd number of 
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Figure 7. Plot of each resource selection function (RSF) point predicted in the mountlin landscape venu' the RSF scores predicted using the pbtc:au model with the mountain daa for the Parsnip IUVI:r stu-A areaj Brirish Culumbia, Canada. 1998-2003. We define the RSF ro ¥ n•(x) (see cq. 3). 

bears in the mountains from the observed 363 bears to 42 bears (Table 4). 

DISCUSSION 
Our results suggest that the availability of foods does not appear to be limiting tpe density of bears on the plateau. Our habitat use data supported earlier work using stable isotopes, which revealed that plateau bears ate up to 10 
times the amount of meat and or ants as mountain bears (Mowat and Heard 2006), whereas body condition indices showed they were considerably heavier and in better condition (Ciamiello 2006). Because body mass and access to meat has been correlated with increased density in grizzly bear populations (Hilderbrand et al. 1999), we expected the density of bears to be at least as high on the plateau as in the mountains. Instead, compared with other DNA-based 

population estimates in interior British Columbia, grizzly bear density in the mountains was high (McLellan 1989, 
Hovey and McLellan 1996), but density on the plateau was low {Mowat and Strobeck 2000) despite the high-calorie 
foods they consumed. 

We suggest that the density of bears was affected by bear selection or avoidance of areas close to open roads and the risk of human-caused mortality rather than differences in 
habitat. We found no evidence that the 4-fold difference in bear dens:ity between the mountaill-' an'CI'tliC"plateau could be attributed to differences in the respective land-cover 
types. Indeed, based on differences in land-cover alone, 
swapping model coefficients predicted a reduction in the number of bears on the plateau. Because we exchanged 
coefficients for only the variables in question, this suggesrs 
the effect of habitat alone cannot account for the difference in the number of griuly bears between the mounu.ins and 
the plateau. 

Our model·swapping results point to the importance of roads and associated risk of human-caused mortality on bear density between the mountains and the plateau, although the magnitude of response does not account for the entire 4-
fold difference. We do not think that the selection by bears 
for areas closer to the highway on the plateau was a true road 
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"harmful .. to population persistence. For example, if we had 
not previously examined the type and location of mortalities 
(Ciarnic:llo 2006), we might have improperly interpreted 
model results by suggesting that increasing the number of 
roads (e.g., highways on the plateau or primary logging 
roads in the mountains) on the landscape would result in an 
increase in grizzly bears. However, if caution is applied 
during c:xtrapolations, proper application of the link between 
habitat and density provides a useful tool for e:xamining and 
quantifying the effects of human activities on grizzly bears. 

We suggest that the decrease in density of mountain grizzly 
bears predicted by the plateau RSF model was also likely due 
to extrapolation to a landscape with a different suite of 
available resources regardless of similar underlying selection 
patterns by bears (Figs. 4, 5). Our results suggest caution 
when applying RSF results to different areas even though 
bears in both landscapes had comparable selection for 
variables that influence food availability in northern environ­
ments (i.e., SW-aspc:ct hillshadc values, open canopies, and 
higher greenness scores). Unlike Manly ct al. (2002:187) 
where the presence of galaxiid fish were predicted "very well" 
at sites where trout were present, we predicted markedly 
different RSF models in our adjacent areas (Figs. 6, 7), even 
though both of our models had excellent internal predictive 
capability and were proportional to the probability of usc. 
Such extrapolations have been completed for grizzly bears in 
the Bitterroot Mountains of Idaho and Montana, USA, 
where it was thought that bear densities could be predicted 
because the RSF modds were from landscapes assumed to 
contain similar available resources (Boyce and Waller 2003). 
From our results, we suggest that extrapolation of RSF 
models into areas with a different suite of available resources 
may be misleading. For example, we had to omit a highly 
used land-cover type (i.e., alpine) by mountain bears when 
using the plateau model to predict the number of grizzly 
bears in the mountains, which likely underestimated 
mountain-bear density. We likely would have predicted a 
higher number of bears for the mountain l:andscapc had 
grizzly bears on the plateau used alpine areas and had we 
been able to estimate the alpine beta coefficient. 

The results of the habitat-based density modeling suggest 
that simply providing habitat is not enough to sustain 
grizuy bear populations at their current numbers. We 
predict that if our current system of fon:stty management 
continues, and logging roads remain accessible to the public 
after the timber has been c:xtracted, the number of bears will 
decline. We suggest that for grizzly bears to remain viable 
outside of protected are:I.S, we must maintain places secure 
from the risk of human-caused bear mortality across each 
landscape. 

MANAGEMENT IMPLICATIONS 
The opposite road coefficients and their effect on grizzly 
bear density suggest that emphasis should be pl:aced on both 
the level and type of human use on roads rather than road 
networks. Access management plans should focus on 
reducing active rorul density. We suggest using indirect 
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techniques such as removal of a bridge prohibiting human 
access past the obstruction to influence the extent and 
location of human impacts. We also suggest placing core 
secure areas throughout working forests wht:re regeneration 
of blocks is encouraged to promote early seral bear foods and 
human access is restricted. For example, we suggest leaving 
debris in blocks and on roadways to increase opportunities 
for bears to forage on ants while restricting human access. 
Similarly, allowing natural regeneration promotes berry­
producing shrubs, whereas planting alder (Alnus spp.) on 
roadways restricts motorized access. 
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ABSTRACT Wtldlife IIUlnagcn ofu:n rely on permanent or temporary II1'C3 closures to n:ducc the impact of human presence on sensitive species. In 1982, Yellowstone National Park created a program to protect threatened griuly bears ( Unus arctos) from human disturbance. The bear management :area (BMA) program created arc:15 of the park when: human access was restricted. The program was designed to allow unhindered foraging opporrunities for bars, decrease the risk of habituation, and provide safety for backcountty users. The objective of our study was to c:wluate human-bear interaction in BMAs and determine if they wen: effective. We used human and grizzly bear global po5itioning system location data to study 6 of 16 BMAs from 2007 to 2009. We contnlSt'Cd data when BMAs were unrestricted (open human access) and restricted {limited human access). We used location data collected when BMAs were UIU'eStricted to delineate a human recreation arca (HRA) and determined a daily human :u:tivc and inactive period. We applied the: HRA and daily activity times to bear location data and evaluated how bear movement behavior changed when people were present and absent. We found that gt!zzly_bem_ ~!'Vice as likely to be wid)i,!l_~ej-IRA when BMAs wen: restricted. We :Uso foundtfillr gnizl.y bears were more than tWice as llkcly to be within the HRA when BMAs wen: unrestricted, but people were inactive. Our results suggest that human presence can displace griEJ.Y. bea'!_.!f ~ple arc allowed unrestri~d a~ to the~ BMAs_in ~~dy._Our stud}i provides evidence fur the utility of management closures designed to protect a threatened species in a well-visited park. Ourlipproach can be U:lpplicd by managers interested in balancing wildlife conservation and human recreation. e 2013 The Wtldlife Society. 

KEY WORDS bear management, displacement, global positioning 5)'5tem (GPS), grizzly bear, human-bear interaction, recn:ation, Unus arctos, YeUowstone National Puk. 

Mitig:tting human disnuhance of sensitive, threatened, or 
endangered species in protected areas is important beCluse 
they sem: as con: an:as for species n:cavcry and provide a 
baseline for rcscarcll (Sinclair and Byrom 2006). Concerns 
arise when places suitable for wildlife conservation arc also 
popular with people. Human presence can alter wildlife 
beh:lvior and ultimatt:ly change foraging patterns (Steidl and 
Anthony 2000, Rode et al. 2007), modify intra- and 
interspecific interactions {Mattson et al 1987, Skagen 
et al. 1991, Rog:ilil et al. 2011), increase physiologiCll streSs 
(Creel et al. 2002, Barja ct a1. 2007), reduce survival (Ruhlen 
et al. 2003), decrease: reproductive output (Ellenberg 
ct :U. 2007), and lead to habituation (Herrero et a1. 2005). 
Also, some wildlife species can be defensive over food. 
personal space, or mates, placing people at risk. Therefore, 
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land man:Lga'S use various methods to minimize potential 
human disturbance and reduce human-wildlife overlap 
(Leung and Marion 1999). One commonly used method 
is to close or restrict human :~ccess to allow foraging, nesting, 
or breeding behavior (Ashe et al. 2010, Burger and 
Niles 2012). However, this approach can constr:Un human 
recreation or exclude people from popular places and 
activities. Therefore, considerations must be made when 
closing or restricting human access. Managers must 
understand the consequences of human-wildlife interaction 
and detennine if management closures provide adequate 
protection for animals and people (Whittaker and 
Knight 1998, Fenuindcz-Juricic et aL 2004, Ashe 
et al. 2010). They must also determine if specific areas, 
times, and dates arc effectively reducing potential inter­
actions. These considerations allow managers to understnnd 
the consequences of inaction and hdp refine protocols to 
reduce unnecessary regulation. 

1 E-ltiiJiJ: IJ_ml~.ttml 
2 Prtsmt atilirtss: Mtm14na Statt Uniwrrity and National Ptd Smliu, 
P.O. B" 1051, Gtm/iner, MT 59010, USA 

Coleman et al. • Grizzly Bear and Human lnteracrion 

Management closures involving moose (A/ces a/us; National 
Park Service 2013), grizzly bears (Unus arrtos; Parks 
Canada 2013), killer whales (Orrinus OTtll; Wtlliams 

1311 

FWS_Pub CMT_006193



'. 

Re-Evaluating Evidence for Past Population Trends and 

Predicted Dynamics of Yellowstone Grizzly Bears 

Daniel F. Doak­

Environmental Studies Program 

Attn. ZlS 

University of Colorado, Boulder 80309 

303.492.3665; fax: 303-492-5207 

daniel.doak@colorado.edu 

Kerry Cutler 

Environmental Science, Policy & Management 
130 Mulford Hall, UC Berkeley 94720 

510.499.7157 

• Author to whom correspondence should be addressed 

Running title: Re-evaluating trends of Yellowstone grizzlies 

KeyWords: Ursus, Chao estimator, count data, PYA, Yellowstone, senescence, grizzly 
bear 

Type of Article: Letter 

Word Counts: Abstract: 149 

Manuscript text: 3370 

Number of references: 40 

Number of figures: 6 

Number of tables: 0 

This article has been accepted for publication and undergone full peer review but has not 
been through the copyediting, typesetting, pagination and proofreading process, which may 
lead to differences between this version and the Version of Record. Please cite this article as 
doi: I 0.111J/conl.12048. 

This urt.iclc: is protected by copyright All rights n:lic:rvc:d. 

FWS_Pub CMT_006194



.. 

Abstract 

Samp.ling effort and demographic assumptions may powerfully shape conclusions about 

the status of endangered species. We re·examined data sets that suggest recent 

increases, and hence relative safety from future extinction, of the grizzly bear 

population inhabiting the Greater Yellowstone Ecosystem, one of the best studied large 

carnivore populations in the world. We find that inadequate attention to increasing 

observation effort and also to the life history characteristics of bears is likely to have 

substantially influenced past analyses of the population's trajectory. We conclude that . 
the GYE grizzly has probably increased far less than generally believed, but also that 

past analyses have been too inaccurate to allow any firm conclusions about the 

dynamics or status of this population. The problems we illustrate here apply to many 

other threatened species, and suggest the need for more careful consideration of 

observation processes that can shape our perceptions of species' history and status. 
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and survival senescence are included in the model, we arrive at predictions of 

somewhat lower or extremely little growth from 1983 to 2002. 

DISCUSSION 

Confidence in the recent growth and hence health of the GYE grizzle population has 

largely rested on Fcoy estimates, and their correction via the Chao2 estimator, as well as 

on the corroborating evidence from demographic rates. In all studies we found that use 

the Fcoy or Chao2 grizzly data dataset. authors take published estimates of these 

numbers at face value, as stable estimators of relative numbers. Even the most recent 

discussion of population trend data have accepted the basic narrative oflong term 

growth of this population, even while, in some cases, concluding that new ways to 

estimate numbers are needed (Eberhardt and Breiwick 2010, IGBST 2012). Our results 

suggest the need to reevaluate these apparent trends. We find that a plausible and 

parsimonious explanation for most or all of the rise in Fcoy estimates is. rising search 

effon, along with possible shifts in the mean and variance in sightability of bears, and 

that the Chao2 estimator does not meaningfully correct for these issues. Similarly, we 

show that the approach taken in past demographic analyses of ignoring senescence has 

lik~ly resulted in overly high population growth estimates, and that incorporation of 

senescence patterns known for grizzlies results in ~ubstantially lower growth estimates 

for the recent past These results suggest that a reevaluation of the acceptable mortality 

limits for bears is also needed. 

Three recommendations follow from our work. First, one of several methods 

should be used to re-evaluate the last several decades of data on bear numbers, and to 

do so with explicit treatment of the rapidly changing observation effort The most 

reasonable approach would be to analyze only the data collected on standardized 
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Our results cast doubt on the assertion that this population underwent a sharp 

increase from 1980 to 1995 and has recently stabilized in numbers, or even cot~tiRued - -
to increase (Harris et al 2007, Eberhardt and Breiwick 2010). Beyond addressing the 

status of this population, our results illustrate how shifts in the observation process can 

alter the perception of population viability and risk. As species become rare, or are 

proposed to be recovered, it is common for formal and informal observation effort to 

change substantially, and our results caution that unless these changes are carefully 

analyzed (e.g., Boyd 2010, Kery et al. 2010, Senyatso et al 2013), they can result in 

substantial misunderstanding of a population's history and hence safety from future 

extirpation. 

BACKGROUND 

Over the last 50 years many changes have taken place in the Greater Yellowstone 

Ecosystem that are likely to influence grizzly populations, and multiple shifts in the 

knowledge and monitoring of grizzles have also occurred. Some of these changes are 

illustrated in Figure 1 (also see Supporting Information). The changes most likely to 

influence our study questions are increasing effort searching for bears each year, 

increasing bear use of feeding sites where they are easily seen, as well as human 

t:.._ecognition of these sites (in particular, high elevation moth aggregations, which have 

been increasingly used by bears since 1981 and were first recognized as feeding sites in 

1986: Mattson et al. 1991), and three trends almost certain to negatively impact bears: 

loss of trout runs, ongoing collapse of white-bark pines (both important food sources), 

and increasing rural developmeJlt:-

Virtually all data on the dynamics of the GYE population come from the ongoing 

work of the Interagency Grizzly Bear Study Team (IGBST). The first data set we consider 

comprises annual estimates of minimum population numbers, used to infer trends in 
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observation flights, so that effort could be treated clearly in the estimation of relative 

numbers. Dealing with the shifting observabflity of bears is more problematic, but even 

if this issue cannot be fully resolved, the overwhelming effects of effort could be dealt 

with in such a re-analysis. 

Second, demographic rates should be re-estimated with acknowledgement of 

senescence effects. Given that senescence is well-known in bears, and that past work 

has used GYE data for the estimation of both reproductive and survival senescence, it is 

puzzling that these effects have not been included in past estimates of population 

growth rates. Verbal arguments that senescence is relatively unimportant (e.g., 

Schwartz et al. 2003) only make sense if age-representative samples of bears are used 

to estimate all pooled adult rates, which does not seem likely, given that average adult 

survival estimates suggest large fractions of adults living the maximum age of 30. 

Finally, our results suggest that we actually know very little about the past 

trends of this population, and hence about their likely future fate, especially with rapid 

declines in multiple food resources and increases in opportunities for human conflicts -
(Fig 1). While our most basic conclusion is that we cannot confidently assess the past or 

future trends of this population without further and more careful work, our analyses 

show that trends in Fcoy and Chao2 are consistent with a population that has grown 

little, or perhaps not at all. in the recent past. hut also that was higher in the past than 

was realized. In a non-changing landscape. this might imply considerable safety from 

future extinction. However, with rapidly accelerating impacts, and with Chao2 estimates 

flattening in the last decade, even as search effort has continued to increase, it is quite 

likely that the population is now, in fact, declining .• 

Our basic conclusion is that the perceived dynamics of this population rest on 

overly-simplified uses of the basic data sets available. While the GYE grizzlies have been 

TI1is article is prutl:clcd by 1.-opyrighl All righiS reserved. tz 
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.. -- . for observation effort and realistic treatment of life history patterns) are likely to have 

resulted in misunderstandings of the data collected, systematic bias in the inferences 

about the dynamics of this population, and over-confidence in apparent trends. Given 

the wide-spread use of the Chao and related estimators in many other contexts, our 

work also suggests that caution is needed in interpreting patterns in this statistic In 

studies of either population numbers or species richness. 

More generally, these results highlight the need to carefully consider shifting 

observation processes for species of conservation concern. Changing knowledge of a 

species, increasing attention to its plight, or shifts in individual behaviors in the face of 

habitat changes can all alter the observation process, with non-trivial effects on 

estimated population viability (e.g., Hernandez·Manrique et al. 2013).1n different 

situations, these changes might lead to the perception of greater or less risk than is real, 

compounding other problems of implementing necessary management interventions 

(Martin et al. 2012). While a great deal of careful attention has been paid to the 

observation process in many areas of wildlife and conservation biology (Bellemain et al. 

2005, Olea and Mateo· Tomas 2011, Chaudhary et al. 2012), this is not always the case, 

especially with very rare species. Our work highlights that in many circumstances more 

care is needed in making inferences about population trends, especially when_ these 

results are being used in a_jjrect policy context (Mace et al. 2010). 
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Sciurid Habitat Relationships in Forests Managed 
Under Selection and Shelterwood Silviculture 
in Ontario 

GILliAN L. HOLLOWAY,t Faculty of Forestry, univefs;ty of Toronto, Earth Sciences Cantr&, Toronto, ON M5S 383, Canada 
JAY R. MALCOLM, Faculty of Forestry, University of Toronto, Earth Sciences Centre. Toronto, ON M5S 383, Csnacla 

Abstract 
Although partial folvst harvesting Is practiced over large araas, managers know little about Its impacts on sciurid rodents, 
~nicW.rty on notthem (Gtaucomyv sabrinU11) lllld southem flying aqui1T8/s (G. volane,l In the nol1hoastem United States and 
Canada. We 8Jfamfned habitat rvlatlonshfps of sciurid rodents (northern flying squirrels, southern ftying squfrre/s, red squfrrels 
[Tamlasclurue hUdsonlcus}, and eesr.m ch/pmunks [Tamlas slriatus}J at 2 spatial scales In managed and unmanaged coniferous 
and hardwood forests of Al{1onquin Provincial Park, Ontario, Canedlt. We /Ne-trapp«J rodents in 26 northern hardwood stll'W and 
in 16 white pine (Pinus strobus) stands from 2002 to 2004. North m · uirrfll and red squirrel densities were s · nt wer 
in recenUy harwsted (3-1 0 yr since hatvest) sheltenv stands than In unmana stands. In contrast, southem flying squirrel 
JeiiSFtifis were higher In seleCtion-harvested Stands than In old-forest Bl8as. The densities of northem flying squirrels and red 
squirrels had a strong ftllationship with the density of /atr1fJ spruce (Picea sp.) and hardwood tlees and snags in conifer sites. 
Southem flying squirrel numbers had a positive association with the density of mast tr&as at the landscape level but not at the stand 
level In hardwood forests. Eastern chipmunk density had a positive correlation with tfle volume of old downed woody debris and 
the stems per hectare of declining trees. We recommend f~t managers retain mont /arpe spruce and hardwood trae3 to mitigate 
the impects of shelterwood harwsting on northem flying squirrels and red squirrels, and that they maintain high mast availability at 
the landsc~ level to ensure tha persistence of southern flying squinels. (JOURNAL Of WILDUFE MANAGEMENT 70(6):1735-
1745; 2006) 

Keywords 
east em chipmunk, Glaucomys sabrinus. Glaucomys volans, habitat use, northern flying squirrel, Ontario, partial harvesting, 
red squirrel, southern flying squ(rrel, stepwise regreSSion, Tamlas striatus, Tamiascloo.Js hudsonicus. 

Many jurisdictions in North America, including Ontario, 
Canada, have selected flying squirrds { Glaucomys spp.) as 
indic:1tors of sustainable forest management proctices. This 
designation has resulted in a relatively large body of rese:uch 
on these and other tree squirrels in landscapes managed 
under clearcut logging (Rosenberg and Anthony 1992, Win 
1992, Carey 1995, 2000, Martin and Anthony 1999, Cote 
and Ferron 2001). However, partial harvesting techniques, 
such as selection and shelterwood logging, have received less 
attention. These are common silvicultural techniques 
emplo~d in temperate mi.xedwood forests in northeastern 
Northern America. In these systems, forest operators 
remove a portion of the overstory at relatively shorter 
intervals {approx. 20 yr), creating a more frequent, but less 
intensive disturbance regime, than under clearcut logging. 
The effects of partial harvesting on canopy-dwelling 
org:misms arc likely to differ from those resulting from 
clearcutting because partial harvesting maintains a relatively 
closed-canopy mature forest throughout the harvest cycle. 
Unfortunately, only 2 studies have examined the effects of 
partial harvesting (shelterwood harvesting) on flying squir­
rels (Waters and Zabel 1995, Taulman ct al. 1998). These 
studies found that relatively high harvest intensities (<10 
m2/ha residual basal area) negatively affected flying squirrel 
populations. Researchers have not examined the effects of 

1 E-mail: gilllan.holloway@utoronto.ca 
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selection harvesting systems in hardwood forests, which 
typically leave greater residual basal areas than shelterwood 
logging. 

Although partial harvesting systems retain canopy cover 
on sites, impacts on tree squirrel populations may manifest 
through other logging-induced changes in forest structure. 
Partial harvesting typically involves a reduction in the 
abundance of diseased and dead trees (McComb and 
Lindenmayer 1999, McGee et al. 1999, Costello et al. 
2000) and often results in more homogenous forest 
structure, with reduced tree density and size (Costello et 
al. 2000). These changes may be important for arboreal 
mammals (Gerrow 1996, Carey 2000) and could result in 
negative effects for cnvity nesters (Imbeau et al. 2001). 

Most past studies on sciurids have only considered local 
(site-level) effects; however, organisms may demonstmte 
different responses to the same factor at different scales 
(Wiens 1989). Studies in fragmented landscapes suggest 
that flying squirrels may be sensitive to area effects {Nupp 
and Swihart 2000) and indicate that large clearcuts may act 
as barriers to dispersal and movement (Bendel and Gates 
1987). Taulman (1999) found that flying squirrels nested in 
adjacent unharvested forest following partial harvesting, 
suggesting that the amount and configurotion of unhar­
vested stands might modulate flying squirrel responses to 
forest h:uvesting. In concert, these studies raise the 
possibility that local responses to forest harvesting might, 
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Attendees: 

Fall 2012 YES Meeting Minutes 
November 7-8, 2012 

Hilton Garden Inn, Bozem~n, MT 

Mary Gibson Scott, Grand Teton National Park and the John D. Rockefeller, Jr. Memorial Parkway; 
Steve Cain, Grand Teton National Pari<; 
Dan Wenk, Yellowstone National Park; 
Jacque Buchanan, Bridger-Teton National Forest; 
Chuck Mark, Beaverhead-Oeerlodge National Forest; 
Brent Larson, Caribou-Targhee National Forest; 
Mary Erickson, Gallatin and Custer National Forests; 
Joe Alexander, Shoshone National Forest; 
Pat Flowers, Montana Fish Wildlife and Parks; 
Tom Ryder, Wyoming Game and Fish; 
Gregg Losinski, Idaho Fish and Game; 
Maureen Davey, Montana County Commission- Stillwater County; 
Frank van Manen, USGS Interagency Grizzly Bear Study Team; 
Ann Bellman, USFWS- Wyoming; 
Mark Wilson, USFWS- Montana; 
David Kampenwerth, USFWS - Idaho; 
Chris Servheen, USFWS Grizzly Bear Recovery Coordinator; 
Scott Jackson, USFS Carnivore Program Lead; 
Mike Stewart, BLM -Wyoming. 

WELCOME - Mary Gibson Scott- YES Chair 
• Introductions 
• At the next meeting we will elect a new vice-chair from a Federal Agency. 
• Motion to approve spring 2012 Meeting minutes by Jacque Buchanan, Seconded 

by Maureen Davey. Motion carried 

IGBST DEMOGRAPHIC WORKSHOP REPORT - Frank van Manen (USGS IGBSD 
This is an effort that involved 3 demographic workshops that took place over the last 
couple of years. 

• Recognized the partner agencies involved (NPS, USFWS, FS, WYG&F, 
MTFW&P, IDF&G, Wind River Fish and Game). 

Workshop Objectives 
1. Improve estimation of population abundance 
2. Update our understanding of grizzly bear vital rates from telemetry data 
3. Examine intrinsic and extrinsic factors associated with grizzly bear vital rates 
4. Recommend revisions to sustainable mortality limits. 

Objective 1: Improve estimation of population abundance 
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• Current protocol is based on the Knight et al. rule set (1995) which was to 
distinguish unique females with cubs-of-the-year (Fcov). 

o An important part of this rule set is a distance criterion. 
• Once we have assessed the number of Fcov, we use an estimator (Cherry et al. 

(2007)) to estimate the total population size of Fcoy- accounting for 
heterogeneity in sighting probabilities. 

• Trend assessed using linear and quadratic regression models to detect changes 
in the population trend over time. 

• This number goes into a flow chart (very complex) and goes through a set of 
ratios and rates that generates an estimate for the entire population and from that 
we develop mortality limits for the individual age classes. 

• The problem with this approach is that it is biased when there are more and more 
animals on the landscape - so we know our population estimate is biased low. 

The IGBST explored alternatives: 

Alternative #1: Ancillary Data Resampling -lead by Dr. Meghan Higgs, MSU. 
• This approach was very elegant but unfortunately involved one assumption 

about the distribution of animals on the landscape that we couldn't deal with 
effectively. 

• As a whole, the group decided that it was too complex and the assumptions 
too rigorous to meet with this particular data set - so it was not further 
explored. 

Alternative #2: Mark-Resight Technique (Dr. Higgs and Gary White) 
• Standardized aerial surveys conducted since 1997 

o 2 surveys/year; all bears counted, focus on Fcov 
o Once an animal is seen, telemetry is used to determine if Fcov is 

marked. 
o We know how many marks are on the landscape. 

• Proportion of marked Fcov seen (0, 1, or 2 times) during both surveys. 
• Assume proportions are the same for unmarked Fcov 

Key to making this technique work is: 
• Aggregate the sightability for all the years. 
• Should result in an approximately unbiased estimate. 

We looked at the assumptions of this technique and generally met them with one 
exception: 

• At moth sites unmarked Fcov have greater sightability than marked Fcov. 
o Positive bias if this is not accounted for. 

• Solution: exclude moth sites from estimate and add in census of Fcov based 
on moth site only surveys. 

Mark-Resight Considerations 
• Small number of sightings of marked Fcov affects precision. 
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• Annual variation in estimates: smoothing of trend line needed. 
• Radio-marked sample of adult females must be maintained. 
• Annual observation flights must be continued and moth site-only surveys 

must be added. 

We hope to be done with this by the end of Calendar Year 2012: 
• Dr. Higgs and co-authors have submitted a manuscript that has come back 

with favorable reviews and is now in revision. 
• Power analyses to examine trade-offs between sample size, precision, and 

ability to detect changes in trend over time. 
• What is zone of influence for Fcov observed at moth sites? 

Objective 2 and 3: Update Grizzly Bear Vital Rates 
• Update vital rates for 2002-2011 period. 
• Compare with 1983-2001 vital rates. 
• Evaluate correlations with intrinsic (indicators of density--dependence) and 

extrinsic factors (e.g., whitebark pine indices). 
• 2011 was the first year that the quadratic model had slightly more weight (.51) 

than the linear model and this triggered a demographic review and is why we 
reanalyzed vital rates for the 2002-2011 period. 

• The system worked- the trigger that was in place for monitoring worked, it 
forced us to look at what has changed in the population. 

• Repeat Monograph analyses - using the exact same methods with one 
exception - proportion of females with cubs based on Schwartz and White 
(2008). 

Comparison of the two time periods {1983-2001 vs. 2002-2011) 
• Cub and yearling survival 

o Reduced for the last decade as compared to 1983-2001. 
o Stronger s1gnal that this 1s assoc1ated w1th population density parameters 

rather than a whitebark pine (WBP) effect. 
o Knowing what we know about bear populations, these are the two 

parameters where we expect density dependent effects to take place if 
they exist. 

• Fecundity 
o Mean litter size and proportion of females with cubs did not decrease that 

much in the second time period. -
• Stronger signal that this decrease is associated with a WBP effect 

rather than a population effect. 
• Independent bear survival (2 scenarios: Known Mortalities and Assumed 

Mortalities) 
o Known Mortalities 

• Not much of a change with female survival in this scenario but quite 
an increase in male survival. 

o Assumed Mortalities 
• More conservative scenario. 
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• Male survival has increased quite a bit and female survival is pretty 
much the same. 

• We have to separate out sub-adult survival for this scenario and we 
see thqt this younger age class has reduced survival in this last 
decade. 

• Did not find a strong association with WBP or population (density) 
covariates. 

• When you use those vital rates to then estimate population growth under the 
Known Mortality scenario we see that the annual population growth rate has 
decreased by about 5% over the past decade. 

• unaer1he more conservative scenario, Assumed Mortality, we see that the 
p~ation is stable, no growth.:.. 

There are a couple of independent data sources that support that something changed 
in the population during the second time period (2002-2011 ). We asked Dr. Higgs to 
look at this series of data and to define a change point in the data. 

• 2001 is the one spot statistically that rose to the surface. 
o Indicates the same time as our previous analysis showed something had 

changed. 
• The growth rates match very well with our vital rate analysis. 
• Additional evidence to support this change comes from Population 

Reconstruction (capture records). 
• How do these estimates of annual population growth (lambda) change around 

the ecosystem? Based on the Known Mortality Scenario: 
o Lambda in Yellowstone National Park (YNP) = slight decrease 
o Lambda outside YNP but inside recovery zone (RZ) =quite a decrease 
o Lambda outside RZ = increase 

When Chuck looked at the proportion of time bears spent outside the RZ in the original 
Monograph there was a strong correlation with the estimate of annual population 
growth. 

• The more time spent outside the RZ the tower the o utation r 
If we look at this for the as years 2002-2011 ), this line has flattened out quite a bit 
and we find no statistical difference in these lambda estimates for the three zones. 

• Indicating that the population has leveled out across the ecosystem - w~re. 
filling up the ecosystem so to speak. 

• If you look at residency that is confirmed. 
o Look at the number of radio locations from these different zones and we 

see a marked increase outside the RZ in the last decade. 
• If you look at occupancy based on any type of location data we have about bears 

in the ecosystem you see that the range has expanded quite a bit. 
• There is not a lot of suitable habitat anymore that is not occupied. 

Objective #4: Revisions to Sustainable Mortality Limits 
Current protocol 
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~oter~eency Grizzly Bear S~udy Team 
P. 0~ Box 1376 
Bozeman, MT 59715 ., 

BEAR-SQUIRREL-PINE NUT INTERACTION 

JCATBERINE C. KENDALL 
Interagency Grizzly Bear Study Team 
P. o.· Box 1376 
Bozeman, MI 59715 

Abs~act: Whitebark pine (Pinus albicaulis) - red squirrel 

(Teiasc:iurus hudsonic:us) . .: grizzly/black bear (Ursus arctos/1!_. 

amerieanus) interactions were studied in Yellows~one National Park 

and adjacent areas during 1978 and 1979. Bear activity in wbitebark 

pine stands was determined by ground examination of aer~ observation 

aites ·of radio-instrumented and unmarked bears. Squirrel cach.iug 

behavior and whitebark pine cone production were recorded in 10 x 25 m 

plots wi.thin bear activity areas. Results indicated that wbitebark 

pine nuts are a preferred food source for Yellowstone bears, 

.constituting 84% of the volume of all scats containing pine nu~s in 
... 

1979.· Pine nuts are used by bears in proportion to their availability. 

Virtually all pine nuts eaten by bears were obtained from red squirrel . . . ~ 

ca~a. Spring beaT activity in squirrel middens was eaTlies~ on 

ateep, south-facing slopes rith 0.3 - 1 1Jl of snow. Yellowstone bears 

and some captive bears obtain nuts from cones without consuming cone 

debris. 

J. wn.DL. MANAGE. 

Key words: Black bear, food habits, grizzly bear, pine nuts, Ted 

squirrel, vhi~ebark pine, Yellowstone National Park. 

Whitebark pine nuts are an important fall and spring food for 

grizzly and black bears in the Yellowstone area (Mealey 1975, 

Blanchard 1978) and western Montana (Tisch 1961, Jonkel 1967, 
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A movemenl-clrtven approach to quantifying grtzzly bear (UtPS atetos) near .road movement 
patterns In wnt-eentnll Alberta, Canada 
Robin Kite, Trlsalyn Nelson, Gordon Stenhouse, Chris Darlmont 

Keywords 
WldHfe ITIIMIIT18nt; DisluiNnca; Spatial autocorrelation; Zone or lnftuence; Grizzly bear; Roads 

Hlgh&ghls 
"Subjedlve proximity thresholds Amttlhe analysis or wildlife movement patlems. 
-consistency In movement parameters can quanllfy human ln1luence on wlkliflt. 
·our methOd captum oonslstency In pattern to define lhe spatial scales of response. 
"Response scales around roads val1ed by age, aex, and season In grizzly beaiB. 
"SeasonaiiTIOitallty can be Unked to near-road movenwnt cllal3deristlc:s. 

Absll'act 
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s 

Advances rn GPS llllemetry and ntrn11t1t sensing technologies provide reseai"Chers with abundant data 
that can be used to Investigate detaBed questions about Wildlife behavior. Existing methods for llnklng 
wildlfe movement lD remotely sensed landscape data generally rely on lhe application of subjectively 
derived distance lhlaholda to represent prox!mlly (I.e., near or fall relative to disturbance, lhereby 
possibly lirnHing lhe sc:cpe of research questions and insight gained. We develop an alternative 
method based on semivBriogram modeling that quantifies consistency In movement parameters as a 
function of distance to disturbance features. Our approach uses movement data to Identify spatially 
l!llplicit scales or wtkfil rwponse to inlllll' futures. We Hfus1rate lhe benefit of movemenkklven 
approaches for generating hypotheses about wildlfe movemem with gnwy bear (Um~S MdoS) 
movement data. We c:oncen1rala llpedllcal1y on building hypotheses to explain IIClW 81810nalmottality 
Is linked ID near road movements. The movement-driven method demonstnlted consistency in step 
length (I.e., spatial scales of raponse} ranging from 35 nr90 m from roads, depending m age, sex, 
and season. Given this pallem, our data suggest a minimum vegetation bulfer of 90 m to serve as 
saeenlng cover along roadsides to lmpnMt survival In lhls ecosystem. More broadly, wo 
generaliZable method can ldenllfy definitive spatial scales of response around human dlshlfbance 
features in any wlldiWe system, thereby providing managers with movement-driven Insight to reduce 
Impacts on wlldHfe In muKJ.use landscapes. 

"Uu!W8 Medii> I» <IHr llelal;--scale ~- ll1e ~- ICIOIICmlc- .... WI ... begftning to 
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PRELIMINARY ASSESSMENT OF SHORT-ROTATION 

(70-120 YEAR) TIMBER MANAGEMENT EFFECTS 

ON FOREST COVER TYPE COMPOSITION 

AND GRIZZLY BEAR 

Interagency Grizzly Bear Study Team 

December 10, 1983 

Prepared by David J. Mattson 
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Cover Type Code 

ASP 

DF 

DFl 

LPO 

LPl 

LP2 

LP3 

LP4 

sn 

SF 

WBl 

WB 

NF 

LP2/NF 

DF/NF 

WB/NF 

DF3 

DEFINITIONS AND DESCRIPTIONS 

Description 

Aspen forms predominant or entire forest overstory 

Mixed-age stand of predominantly Douglas-fir 

Sapling to mature stand of even-aged Douglas-fir 

Regenerating stand of predominantly seedling to sapling 
lodgepole pine 

Usually dense, closed canopy, pole-size to mature, 
even-aged lodgepole pine stand 

Closed canopy, mature, more or less even-aged lodgepole 
pine stand 

Usually moderately open to moderately dense, uneven-aged 
lodgepole pine stands, where lodgepole pine is persistent 
seral or climax species 

Overmature, moderately open lodgepole pine overstory 
with spruce and fir well represented in sapling to pole 
or mature categories 

Sapling to pole-sized stand of typically dense, more or 
less even-aged spruce and fir 

Mature to overmature spruce and fir stand, character­
istically uneven-aged 

Sapling to pole-sized stand of predominantly whitebark 
pine 

Mature to overmature, characteristically uneven-aged, 
stand with greater than SO~ of the overstory composed 
of whitebark pine 

Nonforest cover type, including lithic, mesic and wet 
nonforest areas 

Either a mosaic of LP2 and NF cover types or an open 
mature lodgepole pine stand over characteristically lush 
graminoid-forb vegetation 

Open stand of uneven-aged Douglas-fir 

Open stand of characteristically uneven-aged whitebark 
pine 

Mature to overmature Douglas-fir with spruce and fir 
well represented in sapling to pole or mature categories 
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Variables 

PF: 

EMP. IV: 

P-ACT: 

OER. IV: 

Definition 

OBSx 
ln (1 + EXP ), where OBS is the proportion of all feedsites 

X 

(or daybeds) found in cover type X and EXP is the proportion 
of cover type X available (proportionate use versus pro­
portionate availability) • preference 

PF x USEx• where USEx is the proportion of all feedsites (or 
daybeds) found in cover type X = empirical importance value 

Proportion of radio relocations in cover type X at which no 
sign of feeding was found = in part indicates proportion of 
time bears were not feeding in cover type X; more appropriately 
used as an index 

(FVSx x Hx) 7 .621; FVSx (food value score) is derived by the 
summation of weighted feeding activities knol~ to occur in 
cover type X. Hx is the diversity index for feeding activity 
in cover type X. The value, .621, standardizes DER. IV to a 
maximum value of 1.0. = derived importance value. 

Feeding Activity 
Code Description 

UNG 

GOPH 

CAMB 

PIAL 

LOCO 

PEGA 

CISC 

MUSH 

SHCA 

CLLA 

ANT-LOGS 

ANT-HILLS 

FISH 

GRM 

Feeding on ungulates, primarily elk; both carrion and 
kills 

Digging for voles or pocket gophers and their caches 

Stripping bark from conifers and eating cambium/ 
licking sap 

Digging in squirrel middens primarily for whitebark 
pine cones 

Digging for biscuitroot (Lomatium spp.) roots 

Digging for yampa (Perideridia gairdneri) roots 

Grazing thistle (Cirsium acarioaum) 

Grazing mushrooms 

Eating Sheperdia (Sheperdia canadensis) berries 

Grazing and digging spring-beauty (C~ytonia Zanceo~ta) 

Digging in decomposing logs for ants 

Digging in ant-hills 

Fishing for cutthroat trout 

Grazing graminoids 
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Feeding Activity 
code (cant 1 d) 

WRMS 

EQAR 

POTA 

TAOF 

EPAN 

TRFL 

STRW 

VAGL 

VASC 

Description 

Digging for earthworms 

Grazing horsetail (primarily Equisetum arvense) 

Digging for Potamogeton spp. roots 

Grazing dandelion (Taraxacum sp~) 

Grazing fireweed (primarily E,pilobium angustifolium and 
E. gZandulosum) 
Grazing and digging clover (Trifolium spp.) 

Eating strawberry (Fragaria spp.) 

Eating huckleberries (Vaccinium gZobuZare) 
Eating whortleberries (V. scoparium) 
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Table 1. Feeding activity importance values, food value score and feeding activity diversity index by cover type. 

Feeding Activity 
.52 (.32) ( .01) .58 .08 .26 .16 (. 01) (.20) .37 .13 .13 .01 .96 (.01) • 2' 

CT n UNG GOPH CAHB PIAL LOCO PEGA CISC MUSH SHCA CLLA ANT ANT FISH GRM WRNS EQA 
LOGS HILLS 

ASP 12 .17 .08 .42 .33 
DFl 7 .71 .28 
DF3 9 .89 .11 
OF 22 .14 .09 .04 .54 .18 
DF/NF 1 (1. 00) 

LPO 2 (.50) (.50) 
LPl 13 .23 .08 .08 .15 .08 .38 
LP2 56 .23 .12 .07 .05 • 38 .11 .04 
LP2/NF 16 .25 • 31 .31 .06 .06 
LP3 36 .22 .08 .08 .08 .03 .33 .11 
LP3/NF 2 (.50) (.50) 
LP4 42 .19 .12 .28 .38 .02 
LP4/NF 1 (1. 00) 

SFl 5 ( .20) (.80) 
_ SF 92 .05 .15 .54 .29 .01 .02 

SF/NF 3 (1.00) 

l-lBl 2 (1.00) 
WB 30 .87 .13 
WB/NF 2 (.50) (.SO) 

NF 236 .OS .24 .004 .10 .19 .06 .02 .01 .12 .03 .09 .01 .00 
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Table 2. Assessment of probable short-rotation timber management effects on 
grizzly bear feeding values or opportunities. 

Successional Cover EMP. DER. 
status index z* type PF IV P-ACT IV 

Early 1 0 LPO (.19) (.002) (. 33) (Low) Mid e1ev 
3 ASP (2.40) (.12) (. 25) (.37) Low elev 

2 0 WBl (. 20) { .001) {. 00) (Low) High elev 
SFl ( .17) (.12) High e1ev 

moist 
2 LPl (.25) (. 01) (.24) (.59) Mid e1ev 
2 DFl (3.35) ( .09) ( .22) (. 39) Low elev 

3 2 LP2 ( .42) ( .13) (. 37) (.52) Mid elev 
2 LP2/NF (2.87) (.24) ( .41) ( .41) Mid elev ripar-

ian (moist) 

4 2 LP4 (. 34) (.06) (. 29) (. 69) Mid-high elev 
DF3 ( .47) {.08) Low elev 

4.5 0 WB/NF ( .10) (. 001) (.50) (Low) High e1ev 
3 LP3 ( .65) ( .10) (. 26) (. 63) Mid elev dry 

Late 2 DF (1.00) ( .11) ( .40) (.39) Low e1ev 

t 0 DF/NF ( .10) ( .0005) (.SO) (Low) Low-mid elev dry 

{Climax) 5 1 WB (.36) (.04) { .22) (. 32) High e1ev 
4 SF (1.51) (.56) (.26) (. 78) Mid-high elev .. 

Cover types likely to be propagated by short-rotation (70-120 yr) management: 

LPO - 0 
LPl - 2 
LP2 - 2 Average importance score (Z): 1.2 • 
SFl - 0 
DFl - 2 

Cover types likely to be reduced or eliminated by short-rotatioq management: 

LP4 - 2 
DF3 - 0 
LP3 - 3 Average importance score (Z): 2.2 (2.0) DF - 2 
SF - 4 
(WB) - (1) 

*Number of criteria (0-4) establishing importance of each cover type. 
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Table 3. Assessment of probable short-rotation timber management effects on 
grizzly bear daybed value or opportunities; 1977-78 daybed data. 

Early 

Late 

1 
Climax 

Cover 

Cover 

Successional 
status code 

1 

2 

3 

4 

4.5 

5 

types likely to 

LPO 0 ) 
LPl 0 ) 

z* CT 

0 LPO 
2 ASP 

1 WBl 
SFl 

0 LPl 
0 DFl 

2 LP2 
2 LP2/NF 

1 LP4 
DF3 

0 tolB/NF 
0 LP3 
2 OF 
0 DF/NF 

1 WB 
2 SF 

be propagated 

EMP. 
PF IV 

• 34 .01 Mid elev 
2.40 .13 Low elev 

1.10 .06 High elev 
High e1ev moist 

.28 .02 Mid elev 
Low elev 

.68 .52 Mid elev 
2.40 .13 Mid elev riparian (moist) 

.46 .15 Mid-high elev 
Low elev 

.41 .03 High elev dry 
.40 .04 Hid elev dry 
.95 .20 Low elev 

Low-mid elev dry 

.59 .17 High elev 
1.69 1.00 Mid-high elev 

by short-rotation (7Q-120 yr) management: 

Average importance score: .so 
LP2 2 ) Criteria "score" (0-2) 
SFl - ) 
DFl 0 ) 

types likely to be reduced or eliminated by short-rotation management: 

LP4 1 
DF3 
LP3 0 Average importance score: 1.25 (1.20) DF 2 
SF 2 
(WB) 1 

*Number of criteria (0-2) by which C.T. is 11 important." 
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RESULTS 

Table 1 lists the occurrence of feeding activities by cover type and the 
relative importance (table value) of any feeding activity by cover type. 
Food value scores (FVS) and diversity index (H) for feeding activity are 
also listed by cover type. Food item weights associated with each feeding 
activity are listed above feeding activity code. 

Sapling to mature, typically even-aged stands of Douglas-fir and lodgepole 
pine (DFI, LPO, LPI, LPZ, LPZ/NF) derive a substantial portion of their 
importance from ungulate (elk) feeding. Most often this feeding occurs 
in the spring coincident with elk winter range. Typically mature to over­
mature spruce-fir and whitebark pine stands (SF, WB, WB/NF) derive sub­
stantial importance from feeding on whitebark pine nuts in middens. Almost 
all forest cover types are associated with digging in logs for ants. 

Tables 2 and 3 list cover types and corresponding numeric evaluations of 
importance (PF, EMP. IV, P-ACT, DER. IV). Variable Z is the number of 
numeric evaluations substantiating the importance of corresponding cover 
types. Values of Z ranging from 3 to 4 reliably indicate the high impor­
tance of corresponding cover types. An average value of Z is also calcu­
lated for groups of cover types either likely to be propagated or reduced 
by short rotation management. 
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DISCUSSION 

These results are substantive although not final. Several feeding activities not discernible by feed-site analysis are not accounted for by the derived 
importance values. Later analysis will account for these more elusive 
feeding activities; derived importance values will likely not change 
significantly, however. 

The use of several criteria (two for daybed cover-type use and four for 
feeding activity cover type use) lends weight to the assessment of cover 
type importance to grizzly bear. Actual importance is a probable function 
of feeding and cover opportunity as well as intangibles such as learned or 
habitual behavior not readily attributable to site characteristics other 
than location. Therefore, "importance" is only estimated by this assessment. 

Data from the entire grizzly bear range in and around Yellowstone Park was used. The nature of cover type use appears to be more or less consistent 
throughout grizzly bear range. Availability of cover types differs, however. Consequently, in any one area , grizzly bear may eat more ants, for example, 
in one cover type than another based strictly on availability. 

Use of the Douglas-fir (DF and DFl) and probably aspen (ASP) cover types 
very likely reflects the availability of winter-killed or weakened ungulates 
(primarily elk) (Table 1). Therefore, the "importance" of these cover types 
may be a substantial function of coincidence with elk winter range. 

Tables 2 and 3 results show that the reduction of overmature and mixed-age 
stands over a broad area in favor of early successional, even-aged immature 
stands would very likely be detrimental to grizzly bear. Average importance score (Z) for early successional cover types (LPO, LPl, DF, SFl, LP2) is 
less than for late successional or climax cover types (LP3, LP4, DF, SF, 
WB). On the other hand, the assessment does not indicate elimination or 
reduction of early successional cover types would benefit grizzly bear either. Rather, grizzly bear utilize almost all cover types, with a preference 
towards late successional types. Maintenance of area-wide stand diversity 
approximating natural conditions, including late successional and climax 
stands, is a management objective suggested by this assessment. 

Effects of access and cover type juxtaposition are factors not covered by 
this assessment. Both factors are influenced by short rotation timber 
management and likely have critical influence on grizzly bear well-being 
and survival. 
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MICRO-SCALE SECU~ AREAS F<?R 'YELLOWSTOl'iE GRlZZLY BEARS 
. ; · 

Rationale 
·. 

Historically, NorJl American grizzly be2rs did not persist in areas with even moderate 
densities of humans and livestock (Mar:.Son 1990). Grizzly bears continue to b~ killed by 
humans for numerous reasons, most commonly because of conflict over common resources 
(e.g., livestock and other human foods) or because the bear ·~ percieved as a threat 
(Craighead et al. 1988). Human-be2r conflictS often reval.ve aro!IDd' be~-s habituated to 
humans as they pursue natural or btl!:llan-food related fe~ding opporrumties near humans 
(Mea~her and Fowler 1989; Manson eta!., in prep.). By inference.~ human access and 
acitivites increase in an area, increasing numbers of bears are forced to come into contact 
with and tolerate humans as they use their natural habitat. Circumstantial evidence suggests 
that this results in an increased frequency of bears habituated to humans (Mc..~Jlur-J ope 
1983; Manson 1990; MarL.Son et a1., in prep.), and increased bear mortality either because 
of chance encounters with humans, where humans claim self-defense, or because 
management agencies judge the bear's tolerance to be a risk to humans (Manson et ~in · · 
prep.). 

. . 
Almost certainly, existing grizzly bear populations SUt-vived where frequencies oi contact with 
19th and 20th-cennny technological humans were very low. Although grizzly bear monality 
can be regulated and influenced by changes in human attitudes, it seems unl.iXely that 
humans will generally tolerate much contact with an animal, like the grizzly bear, that is a 
direct competitor for foods (Manson 1990) and a potential hazard (Herrero 1985). Thus 
there is a strong case for preserving areas where griz::zly bears will be secure from encounters 
with humans; where bears can meet their enen~etic reauirements while at the same time 
chasing to avoid people. Such · areas would foster the ~ary behavior in grizzly bears that 
most managers consider to be desirable. In conjunction with management of attractants 
arolll!d human fap]ities and town sites, security areas could help to significantly reduce the 
incidence of poached becu-s, and bears killed out of self-defense ·or killed by management 
agencies because of undesirable behavior. 

Parameters 

Existing analyses of telemetry data from radio-collared· grizzly bears provide a basis "'for 
estimating dimensions and spacing of security areas, suitable for the scale oi an inCivic::~ 

1 
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bear's home range.~ bears consis~antly avoid are2S Vtith.in 2 km of major roads and 4 
km of major human Q!"cfelopments or townsites (Mattson et ai., in prep.). Bears iliat use 
areas near roads and developments exhlbit disrupted foraging behavior out to the same 
distances (Mattsop. e_t ~h}~§7). These patterns logically suggest that security areas should 
be a minimum of 4-8 kin m diameter to provide any buffer for bears exln"biting the preferred 
wariness of humans. Ideally this core area should be surrounded by an additional buffer 
corresponding to the average 24-48 hour foraging radius of grizzly bears, to allow bears 
additional space to meet foraging requirements without confronting people. The average 
48-hour foraging radius of 3 adult female grizzlies monitored a total of 8 times was 0.96 km o. b ~.;:. 
~~eidson and lrJ.~LSo!l 1985). Thus, o;Jcro-sca.le security areas sho~d be an absolute 
mmtrnum of 6 m m diameter or 28 km- (ca. 5,400 acres). If these areas were roughly ::. : , ........ 
pentagonal in shape, radii would vacy from a maximum of 3.4 to a minimum of 2.8 km. :::~a -

Ideally, spacing of these security areas would allow near full use of habitat by bears wary 
of humans. T.ous distances between neighboring security areas would be no more, on 
average, than 2X the mean 48-hour foraging radius. After accounting for angular 
irregularities, this di;~ce averages 1.8 km. If an entire analysis area or bear home range 
(averaging 884 kmz for an adult female life range [Blanchard and Knight, !I! pr._e~~]) were 
aEpOrti.Q._ned by these guidelines, 58 % would be security areas. t.:::U.ll.cl.er less favorab~e ? 

_ ~_2nditio~r existing or plmed security areas should contiguous and part of a functional 
network rather than be scattered and isolated. 

Identification 

No absolute criteria are avialable for identifying security areas. However in a general sense 
security areas .should receive very little or no use by humans. This may be due to poor .. 
human access, and could be achieved in candidate areas by effective road closures (Le., 
closures that discourage even foot travel). Security areas may vary temporally as well as 
spatially as human hse \"aries. Back-country or non-roaded areas should not automatically 
be considered security areas.· Some back.counoy areas receive high densities of human use, 
especially during big-game h~ting seasons. Optimally, security areas consist of-areas not 
only secure from -human access but also areas containing high value bear habitat. 

. . 
FunCtionally, security areas can be identified by a series of map overlays done either 

" _ . . : lJ12.IlUally or by a GIS. The optimal sequence will be {1) an initial screening with respect 
l J ··"'"·'t !~'-~ - · to existing open roads, (2) a subsequent screening to identify high-priority security areas . · 
'·~···~ M'-l!~ .r_:containing ·high-quality bear habitat; and (3) a final screening to identify canditate areas 

where sufficient road-closures could create a securitv area.. · · -
• .!, . 

To facilitate use and recognition of secmity areas by bears, these tracts should be secure for 
a minimum of 5 and preferably 10 yea..TS. Although not as critical, security areas should be 
secure during all seasons, but especially during the season of peak value to bears. 

2 
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USE OF LODGEPOLE PINE COVER TYPES BY YELLOWSTONE GRIZZLY BEARS 
DAVID J. MAliSON, U.S. Geological SUtvey, Biological Resoun:as DMslon. Forest and Rangelands Ecosystems Science Center. Department of Fish end Wildlife Resources, UnlveiSity of Idaho, Moscow, ID 113844·1136, USA 

Abstract: Lodgepole pine (Pinu& contorla) forests are a large 1111d dynamic part of grizzly bear (Unus arc:+ tos) habitat In the Yellowstone ecosystem. Research in other areas suggests that grizzly bears select for young open forest stands, especially for grazing and feeding on benies. Management guidelines accordingly recom­mend timber harvest as a technique for improving habitat In areas potentially dominated by lodgepole pine. In this paper I examine grizzly bear use of lodgepole pine forests in the Yellowstone area, 1111d test severul hypotheses with relevance to a new generation of management guidelines. Differences in grizzly bear selec· tion of lodgepole pine cover typ.es (defined on the basis of stand age and structure) were not pronounced. Selection furthermore varied among years, areas, and individuals. Positive selection for any lodgepole pine type was uncommon. Estimates of selection took 5-11 years or 4-12 adult females to stabilize, depending upon the CO\"er type. The vari1111ces of selection estimates tended to stabilize after 3-5 sample years, and were more-or-less stable to slightly Increasing with progressively Increased sample area. There was no con­clusive evidence that Yellowstone's es favored voun ( <40 ) stands in general or foi their infrequent ~e of he c;_ n e o er hand. 1ese resu ts corm rated previous observations that gfiiiJies lavorea open 1111(Vor young stands on wet and fertile sites for grazing. These results also supported the proposition that temporally and spatially robust Inferences require extensive, long-duration studies, especially for wide· ranging vertebrates like grizzly bears. 

J. WILDL. MANAGE. 61(2):480-496 Key word.: cover types, feeding activity, forest management, grizzly bears. habitat ecology, habitat selec· tion, lodgepole pine, resource selection, Yellowstone National Park, Unus arctos 

Lodgepole pine is the most common over­story tree in the Yellowstone ecosystem. About £'7% of forests in Yellowstone National Park (Despain 1990) and 48% of forests on adjacent puhlic lands (Greater Yellowstone Coord. Ccm11n. [GYCC] 1987) are dominated by this sp11ck•s. Tlae structure and age of lodgepole pint> forests have been influenced in recent years primuril)· by stund replut:ement fires, mountain pine beetle (Dendroctonus pundcro-­.md t•pidcmil's. timher harvest, nnd increm.;ng cluuaiuuuc~· nf mort' shade tolemnt species (Cole uud Ammw1 1980, Lotan and Peny 1983, McGregor and Cole 1985). Major mountain 
pine beetle epidemics swept through the western-half of the ecosystem .from the 1960s 

through the mid-1980s (McGregor and Cole 1985, Despain 1990). Timber harvest was in­
creased on national forests to salvage merchant­ahlt• beetle-killed timber, reduce fire hazard. and support local timber industries (Cole aml Ammnn 1980. Cole 1985). About 68,000 ha of lod~epole pine forests on public lands were har­"'t>slt ·d ,turin~ this period, typk-ally by clear­
cuttin!! (Col.· l!JSS, GYCC 1987). An udditional ca. 5h2..00U hn of the ecosystem were partially or t"oonplell'h IIUmed by wildfires during 1988. iudu.liug substantial areas tl1at had been <x:cu­pico by mature lodgepole pine forests (Romme and Despain 1989, Schullery 1989). 

llccause Yellowstone's lodgepole pine forests are extensive, I anticipated that changes in their 

-
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494 GRJZZLY BEAR USE OF LoDCEPOLE PINE FORESTs • Mattstm J. WildJ. Manage. 61(2):1Q9i 

manage speclflc areas with allowance for sea­
sonal or annual variation in use. Maldng the 
critical assumption that sampling bias was spa­
tially and temporally unifonn, use of years and 
analysis areas as sample units allowed me to es­
timate variation in these explicit dimensions, 
and also provided estimates of selection that 
were speclilc to a given time or place. 

Grizzly Bear Activity 
By negative evidence (i.e., lack of feeding and 

bedding sign or coincidence with a trail), &!£. 
zly bears used the recently disturbed LPO t}qle 
1'-!!!naJilr for travel. These relatively open sites 
presumably facilitated movement, although I 
question whether this result would be repeated 
with data collected 20 years after the 1988 fires, 
after most CWTently standing snags had fallen 
(Lyon 1984). As expected by studies elsewhere, 
grizzlies also made greatest use of the open LPO 
and LP/NF types for grazing forbs and grami­
noids, especially on wetter, more fertile sites. 
Based on these results, I conndently rejected 
H 113• On the other band, and again as expected 
by open stand conditions, grb::zlies strongly 
avoided the LPO type for bedding. Together, 
these observations suggested that grizzly bears 
derived less net energy from their use of the 
LPO type especially compared to their use of the 
LPl, LP, and LP/NF types. 

With the exception of mushrooms, grizzly 
bear use of the highest quality foods in lodge­
pole pine forests was not associated with forest 
structure, and in the case of berries and ungu­
lates, was not contingent upon habitat type. 
This resuJt was partly a function of small sample 
sizes and low statistical power, especially in the 
case ofbeny and whitebark pine seed use. <?& 
15 instances of beny use were recorded at 
rnliotelemetry locations in lodgepole pine for­
est during 16 years of data collection. This in­
frequent use of berries agrees with the infre­
quent presence of berries in grizzly bear feces 
from tlw Yellowstone area, especially in contrast 
to the feces of grizzlies in northwestern Mon­
tana and southern Canada (Mattson et al. 1991). 
NonE"theless, these 15 instances of beny use 
Wt?I"E' uot olniously related to successional stage, 

· am.l are a tentative basis for not rejecting Hn2. 
In the case of whitebark pine, it ls implausible, 

ture probably had little effect on seed use after 
canopy closure. 

MANAGEMENT IMPLICATIONS 
These results do not support the premise that 

widespread conversion of lodgepole pine forests 
to earfY successional stage:s would benefit gm­
zlibears in the Yellowstone area. There is.._!!o 
rationale here for the systematic harvest of 
older stanas to increase bear use of berries. Yel­
lowstone's griZZlies consume few berries prob­
ably because ·of climatic ~n5fi'ifitfs e.Specially 
upon gl'obe hucklebed1j production (Mattson et 
al. 1991, Mattson an Reinhart 1994). There is 
also evidence that in areas of Yellowstone where 
beny consumption ls m~re common (as on the 
Targhee National Forest), globe hucklebeny ~ 
substantially diminished by total overstoay re­
moval, especially on drier or more exposed sites 
(Martin 1983, Orme and Williams 1986). On 
the other hand. these results support the propo­
sition that grazing opportunities for bears can 
be increase~ logging on wetter sites, al­
though it is hi y improbable that grazing op­
portmdtfes limit gniily bear densities anywhere 
in the YeOowstone eco~ (Bunnell and 
Hamilton 1983, Pritchard and Robbins 1990, 
Mattson 1997b). 

Even so, these results suggest that Yellow­
stone's grizzlies woUld no.!_ respond strongly to 
any chang~n JOdge~le pine forest structure, 
per se, with the following 2 provisos. First, I can-

· not address the effects of changes in landscape­
level structure of lodgepole pine forests beyond 
the range of what was analyzed here. This point 
holds for effects of the 1988 fires, especially 
given the attrition of snags expected during the 
next 2 decades (Lyon 1984) and the possible 
complications to movement posed by such an ac­
cumulation of large Woody debris (Fancy and 
White 1985). Second, because whitebark pine 
seed!i are a high quality food, and because seed 
production is limited to mature or near-maturE' 
trees. ~es wiD be affected adversely by the 
remo,·ul of lodgepole pine-dominated stands 
tl1at contain productivewhitebarkpine (Mattson 
aud Rt!inhart 1994). 
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ng advocates is to either reject Craig Miller's estimate for the 1990s or reject thee 
102. The latter move would be in defiance of some pretty overwhelming evidence. 
ld·1990s, you would be looking at sustained annual rates of increase for the perio 

• _ 1the most aRlen I apologists for populaUon growth don't dalm this rate or Increase 
long a period of lime. In fact. they claim that the tum-around for the population didn't happen until the late 1980s. And you wouk 
having to explain why you rejected Craig's estimate. 

Illogical Extrapolations 

Another problem has to do with the tacit assumption, embedded In the Kamath paper results, that Ne Is essenlially perfectly cor 
wiUI N over time. Meaning, that because· (presumably) Ne has increased by 4.5-fold, then total population size did as well. Wille 
bear managers have quickly claimed. This gels us into The Numbers Game. 

Pretty much all or the available population estimates suggest that the Yellowstone population grew little if at all up unut the 199C 
(see The NumbeCi Game>. However, tilere are two population estimates from the 1990s that provide a helpful benchmarit. One 
around 1992, and came In at 325 (with a huge confidence interval). Another was made for 1997, and came in around 420. So IE 
that the population itself (N) grew by 4.5-fold since either 1992 or 1997. This would mean a current population of between 1500 
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1900 bears, and a growth rate between either 1992 or 1997 and 2002 of around 15-30%. All of these numbers are totally out of 
Not even dose to what's biologically poaslble, or In Una with any other available 8Yidence. The highest population estimates cur 
belng bandied about are 1000-1200 and (as noted earfler) the most optimistic populaUon growth rates come in at only 4·7%. 

The Problem of Models 

The most logical conclusion from all of this Is that there Is something fundamentdy flawed about the research reported in lhe K 
paper. Is this possi>le? Answering this question gets into the nature of the methods used to estimate Ne and the assumptions u 
which those methods and related models are buill Suffice It to say, the methods are amongst the most arcane out there and bu 
veritable tower of assumptions about genetic, demographic, and sampling processes. For a brief oveNiew see the paper by J::1i. 
colfeaqyes. Even a cursol)' oveNiew of how an analysis mig hi go wrong gels into the deep dart weeds. But perhaps ills suflid• 
say thai the methods and derivative results are pretty far abstracted from any tangible reality. So, yes, the analysis done by Kl81 
warrants skepticism on the basts of first principles and the logical violations ouUined above. 

Let's Play Monopoly 

Bul this critique needs to end, yel again, with the problems that Inevitably arise whenever any group of BCienllsts holds a moi!OJ: 
sclenlllc lnqull)'. In short. such circumstances debar any confidence In the results produced by such a group-eudl as the IGS: 
the adentisls It Invites to participate. The only way to produce reliable scientific resulsla to have multiple Independent (and con 
scientists doubJe...c:ttecklng each others' work, whether by repealing experiments or reanaly;dng data In Instances where there I! 
one poulble datasel And such Ia the case for Yelowstone's grizzly beara, where there Ia only one Yellowslone population, anc 
one sat of data. The extent to whldllhe IGBST and Its primal)' fundenl have fought to maintain a monopoly can only Invite suss: 
especlaly In tnsmnces such as this one where some of the results defy logic and any other available evidence. 
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Al1, here Is David's first blog ... enjoyl Louisa 

Grizzly Sardine Can Blues 
Decen1ber17,2D15 
I 

David Mattson 

FuW H01<M11 Printable Vlow 

We can't support any more bears. We've got bears coming out of our ears. We've reached canylng capaci~ 
Such is the purported state of grizzly bears In Yellowstone. 

Sound familiar? It should For those of you who have been paying attention to the rhetoric voiced by agent) 
spokespeople during the last few years, you will have heard the refrain about too many bears In too little 
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space over and over again. In fact. this claim underg rds much of the argument made by the US Fish & 
\Midlife Service (FWS) and state wildlife managers for removing ESA protections from Yellowstone's grizzlil 
(which is to say, 'delis!' them) Just a few weeks ago, In a conversation With environmentalists, FWS Directc 
Dan Ashe emphasized that 'the Yellowstone ecosystem just can't hold any more bears: Frank van Man en, 
leader of the Interagency Grizzly Bear Study Team (IGBST) put It another way; •we are packing more 
sardines in the sardine can. • 

If you were inclined to defer to the agency experts, you would probably heave a sigh and say, "well, I guess 
we just need to move ahead with deli sting Yellowstone s grizzly bears We've reached carrying capacity. • In 
fact, that is the outcome that the agency experts probably hope for and expect 

Well . , I would argue that there Is cause to question the experts In this Instance. In fact, there is an increasin 
and to my mind wholly justified tendency for the public to question experts, espedally when there is reason 
suspect that they are piftlcally mot1vatecL And there is ample evidence for political motivations behind what 
we are hearing lrom spokespeople for all of the agencies Involved In managing Yellowstone's grizzly bears, 
including the govemment's scientists (for more on this follow this ll!Jt and this lill!l}. 

Unpacking the Sardine Can 

To start, it is worth unpacking the concept of 'carrying capacity' given that this term Is being bandied about 
with such abandon by govemment scientists and managers. To listen to van Manen you would think that th1 
number of grizzlies able to live In the Yellowstone ecosystem (I e . ·carrying capacity') is a static food-relate 
attribute of the land contained within a fcxed box. Hence the sard·ne metaphor. 

The truth could hardly be more different. Even accepting the notion of fixed boundaries, within those bound: 
the food-related capacity of any given acre varies from month to month and year to year. In fact, we've seer 
a long-term and sustained decline in the availability of high-quality foods that has almost certainly caused a 
decline In the intrinsic food-re'ated capacity of Yellowstone's core habitat to sustain grizzlies. Cutthroat troul 
have nearly disappeared; whitebark pine has been substantially reduced; and elk herds have declrned, scm 
dramatically. Thai's three of the four legs of the food stool that has supported Yellowstone's gnzzly bears (II 
fourth leg is army cutworm moths) All of the evidence be ies any claims, implicit or otherwise, that food­
related carrying capacity Is static. If anyth1ng the sardine can has shrunk In size. 

More importanUy, carrying capacity Is determined not only by the food-dnven rate at which females produce 
cubs, but also by the rate at which grizzly bears of all description d e So. mortality Is a major part of the 
equation And guess what causes most deaths of adu t grizzlies in Yellowstone? People do. So our lethality 
to bears Is a big part of the carrying capacity equation Which comes down to our collective attitudes and 
behav1ors. and the extent to which they translate into dead bears. More on this a litUe later 

And the rate at which young bears (I e , cubs and yearlings) die also matters As it tums out, death rates of 
cubs and yearlings have Increased substantially of late, primarlly due to ·natural' causes-lnclud ng bears 
killing bears Again, to listen to van Manen you would think that young bears In Yellowstone are dying in 
increasing numbers simply because of increasing densities of adult grizzlies, likening these adults to a bunc 
of equally lethal pinballs bouncing around according to some random Brownian motion In a fixed space. Toe 
many damn sardines. More on this a little later as well. 

A Social Sardine Can? 

And, yet, the FWS and their minions claim that the box Is fixed. invoking yet another pseudo-idea that of 
'soda I carrying capacity. • More to the point. the FWS claims that there Is no more space for grizzlies In 
Yellowstone because 'people" will not accept them anywhere else So now we have gone from the simpl.sti• 
static, food-based, box of van Manen"s to a concept fielded by the FWS that begins to grapple. at least on II 
face of it, with the aspect of carrying capacity that relales to human attitudes and lethality 

But who are these "people" anyway. and who quened them, how? As it turns out, 'people" amount to 
ranchers outfitters. and others w1th enough political clout to bully not only state wildlife managers but also 
the FWS As a result, 'social carrying capacity' has been defined by a few regressive energy executive as 
well as some sheep and caiUe ranchers who don't want to live with grizzlies not by the people whom the 
agencies are supposed to be serving under the rubric of the public trust 'Social carrying capacity" tums out 
to be a convenient political ruse, not any sort of on-the-ground reality determined by the attitudes, choices. 
and behaviors of a wide range or relevant people, In fact, the sardine can could be a whole lot bigger 

The Density Ruse 

So, let's return brieRy to the density issue, which is closely lied to the notion of carrying capacity and blithe!) 
invoked to explain rising deaths of young bears. Have grizzly bear densities actually increased, as van 
Manen claims? And, if so. are high densities the reason for increasing death rates among young bears? WE 
the answers are No. and Probably Not. As it tums out. the Yellowstone grlzzly bear population has not 
increased to any extent during the last 15 years. II may bave even been declining since 2001 lsee some in~ 
on aiiOTlliis .tJm and ii!iJ At the same Orne, Tne distribution of this population has increased by over 40% 
Ergo, density axiomabcally decreased-not Increased. Which debars a connection between deaths of cubs 
and yearlings and densities of adults, as such. More I kely, cubs and yearlings are dying In greater numbers 
because their moms have tumed increasingly to eating meat (including livestock) to compensate ror losses 
whitebark pine and cutthroat trout And meat-eating Is an Incredibly hazardous undertaking for any bear, 
especially those with vulnerable young (for more information follow this linll) 

Putting this all together. we have a narrative being promoted by our government officials that is based on a 
Simple-minded, poorly conceived and highly-politicized notion of this thing called carrying capacity 
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Moreover. the government narrative is at odds with the best available evidence. All of this politicized spin 
being billed under the rubric of ·soence' Is dearly designed to support the agenda of delisting Yellowstone·! 
grizzly bears 

Out of the Sardine Can 

In fact. what we have tS a picture altogether different from that being painted by government managers and 
scientists. We have a box with highly fungible and potentially much expandable boundaries within which we 
have experienced major declines in food-related carrying capacity, but within which, also, we've increased 
carry ng capacity attributable to major beneficial changes in human attitudes and behaviors-related to 
increased sanitation. other controls on human foods, and reductions in livestock Bear densities have 
declined, at the same time that distributions have expanded and grizzLes have turned to eating a~emative 
foods, many of which are concentrated on the peripheries of the current ecosystem. This is not a sardine ca 
being crowded by ever greater numbers of sardines. 

But perhaps the most important po:nt is one that features us--and what goes on between our ears. History 
has shown that perhaps the most important determinant of the numbers of grizzly bears that can live in any 
given area •s our behaviors. In tum rooted in our worldviews. how we see ourse,yes In relation to the world 
and to the creatures in 11. There is no doubt that our European ancestors saw no place for grizzlies In the 
world And they proved it by ki l&ng 99% of all grizzl.es in 98% of all the places they once lived. But we are n 
our ancestors 

We have the chance to create a world where grizzl es and people coexist In places where we probably can'l 
even imagine it Is possib'e But, believe me, it is possible Grizzlies have proven that they can tolerate us ar 
live among humans with few prob'ems. The famous mother grizzly of Prgrim Creek, bear #399, is one amor 
many that has proven the pont (for some more Information on her see thisChristjan Scjence Monjtor artjdel 
It comes down to us. and the grace and compassion we can bnng to coexisting With grizzly bears 

Director Ashe and Dr. van Manen are wrong. We can have more grizzly bears in Yellowstone. And we shou 
have 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: info@grizzlytimes.org 
Web: www grizzlytimes org 

- Why OelisUng Is a Bad Idea: hun·~~wttw gr!zzlyt!mes qgl#!dellsJing-a·bad-!dea/c15sd 
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HI All. 

Another from David, 

Seems timely given the mounting rhetoric: on grizzly hunting. Louisa 
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Hunting to Scare Grizzlies? 
January 13,2016 

I 
David Mattson 

s 

Kill griuly bears to make them afraid or humans. This Idea has gotten a lot of air time in recent years as om 
or several justifications for removing endangered species act (ESA} protections for Yellowstone s grizzlies, 
most recenUy in a January loth edjloria! by the Editorial Board or the Bozeman Chronicle Delistlng (anothe 
term for removing ESA protections} would dear the way for a sport hunt managed by the states of w;omln' 
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Montana, and Idaho. which are currently squabbling over a share of the sport kill in anticipabOn of devolutiol 
of authority from the federal government to them 

The idea of instill.lng fear in grizzfies tluough a hunt is emotiOnally charged because there have been severa 
bear-caused human fatalities in the Yellowstone region during the last few years The media ot course, has 
duly sensationalized each death. So the idea is to have sport hunters kill grizzlies to teach them to fear 
people As a result, there W1U be fewer bear attacks People will be safer. To borrow a phrase from Valerius 
Geist. a proponent of hunting bears, people Will have 'freedom of the woods.· Hmm. wen . 

Although some people obviously consider hunting to be a self-evident guarantor of human safety. there is i 
fact. little or no empincal support for this proposition There is essentially no evidence that a sport hunt instil 
rear In grizzlies. The proposition also defies logic and everything that we otherwise know about grizzly bean 
If noth ng else. how can a dead bear team anything? A point that has been made by many others besides 
me 

Having made my assertion, I should probably elaborate. noting. though, that a thorough review of the 
evidence (or lack thereof) would probably bore you the reader. to tears. IMlich means that I will confine 
myself to a (relatively) brief and necessarily cursory overview So put on your seat belt and send me your 
questions 1f you want more detail 

Grizzly Bear Fundamentals 

The first po·nt to be made is that grizzly bears exist at a baseline characterized by a greater tendency to 
respond aggressively to perce1ved threats compared to other bear species. Steve Herrero, a Canadian 
behavioral ecolog.st, was the first to speculate that thls aggressiveness was rooted in the evolutionary hlsto 
of grizzfies. Grizzlies (AKA brown bears) evolved in open environments where safety depended on standing 
your ground and Intimidating or beating back any threat (You can flfld more on the formative evolutionary 
env ronments of grizzlies by following .IIJi1.lillt and~ 

Even so, grizzlies can exhibit a high degree of tolerance for humans and other bears that might otherwise b 
viewed as threats. You can see this in coastal environments where bears have become highly socialted an 
tolerant of each other because of frequent Interactions With conspeciflcs concentrated around salmon 
spawning streams Or among bears that have Interacted enough with benign humans to inlema ize a less 
fear-based response-a process known as 'habituation • 

So. a coup e of key points are worth making at this juncture First. grizzlies seem to be hard-Wired genetical 
to deal with perceived threats aggressively 5econd, and perhaps more Importantly, grizzlies can become 
less reactive to people not as a result of heightened fear, but rather as a resu~ of the opposite. These 
fundamentals alone call into question the logic of using hunting to Increase human safety Killing grtzzl es 
(and, as I address later, we've done a lot of that even with ESA protections) is unlikely to rewire the genetic 
underpinnings of their behavior; and less fear rather than more is probably going to make people safer. 
especia.ly if we continue to reduce the number of circumstances (e.g., garbage around human residences o 
hunters near freshly-llilled elk} that allow people to do things that trigger aggressive responses from even th 
most tolerant bears. More on that a little later. 

Welcome to the Vacuum 

Another important point to make up front is that we know virtually nothing about the behavioral and 
motivational responses of bears to hunting, certainly fittte that Is grounded In research The closest we com1 
is a study oul of Scandinavia showing that hunted brown bears Increased their night-time acllvity, with llttle 
obvious relevance to whether humans were thereby safer. A coarse-grained review by Jon Swenson, a 
Scandinavian bear researcher (and, for a while. a Montana biologist}, suggested that hunted European brtN 
bears might be more wary, but that this possible behavioral response was trumped by whether food was 
available near people Bears were likely to seek out food regardless of whether they were hun led or not, 
which goes back to my point lnvnediately above about garbage and hunter-generated carrion. 

By contrast, we know quite a bit about the negative and often unintended consequences of selectively 
hunting adult males of various carnivore species. Insofar as Hvestock depredation and other conflicts are 
concerned-including the type that could lead to human injury-e tend to get more rather than fewer This 
is because adolescent males tend to gravitate to areas where the dominant resident males have been 
removed by hunters. And adolescent male bears are notoriously prone to push human boundaries. Moreovr 
sport hunting lends to disrupt the social order of bear populallons, which often results In more cub-killing by 
males and, with that, unexpected and sometimes problematic population declmes. 

So, a couple more points: There Is little or no direct evidence that bears become waner with hunting, and 
certainly no evidence that people become safer. On the other hand, connicts with people can paradoxically 
Increase, along with unanticipated declines n bear populations. So, again, not a compelling case for the 
benefits of sport hunting. 

The Immediate Circumstances of Attacks 

At this point I retum to Steve Herrero. who has spent essenllally his enbre professional career looking at thf 
immediate circumstances of bear attacks, with emphasis on behaviors of the involved people and bears Hi: 
research shows that most attacks by grizzfies happened because people were moving quietly (or sornellme 
raptdty) through the woods or because the bears were lured to the vicinity of people by food The former se 
of circumstances led to surprise encounters. Adult females with cubs almost invariably responded 
aggressively to protect their young On the food front, when grizzlies spent more time around people the odt 
mounted of us doing something stup d (or un111tentionally risky), or of bears simply gelling curious So. 
surprise encoonters and foods that attract grizzlies are prominent drivers of risk. And, again. foods were 
typically in the form of garbage or the remarns of elk and moose that hunters had recently k!Ued Only rarely 
did Steve find that outright predation was a factor, typically as night attacks on people camping in tents 

This comports with what we know of circumstances surrounding the bear attacks that have occurred around 
Yellowstone Several people have been injured or even killed because they were moving quietly through thE 
woods (sometimes jogging). surprising a female that then defended her cubs, or a bear that defended a 
carcass, or, In the case of some hunters, just simply a bear that defended its personal space But surprise 
encounters are a central theme Then there were the few night attacks on people in tents, probably (or, In 01 
Instance almost certainly) by bears that were In the habit of checking out campgrounds for food So, the foe 
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factor And then there were the odd-ba•s. such as the botanist killed by an enraged boar griZzly recovering 
from being trapped and drugged (again. a surprise encounter), or the photographer killed by a frantic femalt 
that he had pushed beyond endurance In this latter case. the stupidity factor. 

So, given these concrete circumstances. what can be deduced about prospects lor increasing human sale~) 
by hunting grizzlies? Well unless you kll most bears. you are not going to substantially reduce the chance 
of surprise encounters. Nor, as I noted earlier are you going to efllllinate the hard-wired tendency for grizzll· 
to defend themselves from a perceived threat when surprised. especiaUy when guarding cubs or food. 
Hunting a.so does not deal with the availablkty of foods near people And we would be foo~sh to expect that 
gnzzlies will be less motivated to procure food because we are hunting them Obtaining food Is another hart 
w1red dnve for bears. especially during the late summer and fall when they are putting on fat to get through 
hibernation. And hunt ng does not address the stupidity factor. 

As a bottom line. when looking at the reasons why people get Injured by grizz..ies. I am hard-pressed to dlvi1 
how hunting wdl increase human safety. Unless, perhaps. we kin most of the grizzly bears In and around 
Yellowstone, as our European ancestors did 

And We've Already Run the Experiment 

On top of this. we've already run the experiment and found no evidence that it has worked IMllch is to say, 
we ve functionally been hunting Yellowstone's grizzlies for years, complete with gunshots, blood, gory 
remains. and lots of assooated human scent and sign Th nk, for examp:e. of all the grizzlies that have beer 
killed by bg game hunters during surprise encounters or In confticts over hunter-killed elk-increasingly Or 
by ranchers and other people in defense of life-and-property Functional) this is probably little different frorr 
a sport hunt. except in the heads and on the ba'ance-sheets of wildlife managers. We've essentiaUy been 
hunting grizzlies in Yellowstone, without any evidence that it has affected human safety one way or another 

And What About Yellowstone Park? 

And then there Is Ye:lowstone National Park. where a substantial proportion at the bear attacks and 
resulting human tata:ities have occurred There wi'l not be a sport hunt in the Park, even with a delis ted 
grizzly bear popu'atlon. So, even assum1ng the unlikely-that hunting would cause bears to avoid us becaus 
they are more fearful, how will this effect be propagated through over 2 m.llion acres in the core of the 
ecosystem? From hunted bears on the periphery, which wrD presumable be kined by humans at a higher rat 
compared lo protected bears living in the core-in Yellowstone Park? In the face of a resulting net movemen 
or bears outward rather than inward? Unlikely 

But We Probably Can Make Beal'l Fear Us Even More 

At this point I've run much or the gaunUet of evidence and round little or no support for the idea that human 
safety can be enhanced by sport hunting. At least the traditional kind of sport hunting that focuses on killing 
trophy-worthy adult males, with little overt selection for bears known to be Involved in conflids with humans 

But there 1s a kind of hunting that probably could have an effect. and to understand this potential we need tc 
look at what we know about relations among bears More specifically, bears fear other bears, more than the 
probably lear humans. And there are reasons for this. 

For example, there is ample evidence that lear motivates adolescent bears and females with young cubs to 
exert themselves to avoid other adults, even to the extent of spending more time near people In fact. we ca 
unintentionally serve as shields at sorts for bears that are seeking protection from aggressors of their own 
species. There are several reasons for all of this. Adolescents are often chased by solitary adults. and on 
occasion, probably thrashed to within Inches of their lives ... sometimes even killed. Likewise, cubs can be 
killed during encounters with adult grizzlies other than their mother, a phenomenon known as infanticide All 
of this entails unpleasant experiences and Interactions that happen on a relatively frequent baSIS, which 
fosters learning and even generalization of experiences. 

So. what does this have to do with how we might hunt Yellowstone's grizzlies, with the objective of 
engendering fear of humans? It seems pretty obvious. You selectively hunt and kill cubs-but leave the 
mothers alive. And you trap bears, with an emphasis on adolescents, dub them to within inches of their hve 
and then let them go. And do this repeatedly and ror as many bears as possible. 

Having suggested such an approach, I lind the prospect disgusting. But, then, I am sure there are some 
hunters out there that would relish the prospect of killing cubs and torturing trapped bears. The same hun!et 
that have done something similar with wolves and coyotes. But the backlash from the broader public would 
be predictable, dooming such a hunting strategy to an early demise. Moreover, not unlike abused dogs, 
abused bears might. In fact, be even readier to attack a human should a surprise encounter happen 

Still, if the issue really is just simply about making grizzlies rear us ... Or is the ardent promotion or sport 
hunting really about something else? 

Concluding Thoughts 

Take the case of Terry Schramm, a self-styled cowboy from Pennsylvania working for self-styled out-of-stat· 
ranchers who own the Walton Ranch in Jackson Hole Or the legislator-rancher Albert Sommers who raises 
c:cws In the Upper Green River at Wfoming thanks to heavy subsidies by environmentaNsts (1n the form of< 
$1 million plus conservation easement), by the federal government (In the form at well-below-market-price 
grazing fees), and by the state of Wfoming (in the form at generous compensation for any c:cws that he 
daims are lost to predators). In a recent Wvofi!e artjc!e both or these icons of the modem west explicitly Of 
impliciUy suggested that their fraught lives would be a lot less problematic if there were many fewer grizzlie! 
in a lot fewer places. 

The fundamental idea here is to kill grizzlies. The more the better, by whatever means, Including sport 
hunting. My point being that many of those who promote hunting as a means of Increasing human safety an 
probably using the argument simply as cover for getting rid of grizzly bears that they see as an inoovenleno 
or an affront to their personal ideologies. 

Wthout having the space here to elaborate, I will leave you with a related thought. Perhaps those promotin{ 
the sport hunting of grizzlies are doing so viscerally, out of a place of fear and a derivative need to dominatE 
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and subjugate anythcng that subjectively threatens them. A dark place. A place that gives rise to the logic or 
own ng lots of guns and affii!Tl ng sell through the act of kining-especially beings such as grizzly bears that 
somehow Impart a sense of potency. Or that the habit of kUling Is so deeply ingrained personalty and 
institutionally that it is mposslble for most hunters aod wildlife managers to conceive ot wikl~fe manage men 
in any terms other than hunting Possibly? Certainty not from a place Informed by an objective and thoroug~ 
examination ot the evidence 

louisa Willcox 
Founder, Grizzly Times 
POBox 2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: jnfo@grirzlytirnsts.ora 
Web: www.gnzzlyttmes org 
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Fwd: Grizzly Times: The Grizzly Bear Moth-EaUn 

g Jig, Dr. David Mattson 

From: "Louisa IMIIcox" <wildgriz1 Ggmall.com> 

To: "Louisa IMIIcox" <wiklgrizl~mall.com> 

&=: sjjohnsonkoaeyahoo.com 

Thursday Apnl 1~ 2016 12 29 PM s 

Ful Ht1dotl Prinlablot v-

Friends of Grizzly Beara, 

David does it again -weaves a great story about the magic of bear ecology, here Involving moths. 
Even I was surprised at soma of his ccnnadlons, like wilh c:a.vs.~ 

For the bears, 

Louisa 

bi!D·ftwww qr!zz!ytimes orplffibt.Gdzz!v·Bear-Mo!bEallno-J!gtcl ou21570d5981 Od29719a386()158 

The Grizzly Bear Moth-Eating Jig 
Aprll14, 2016 
I 

David Matbon 

Public domain photo by the US GeoJoglcaJ SuMJy 

Baclt In 1 955, a year alter I was born, John Chapman published a paper In the journal Ecology 
describing a peculiar feeding activity by bears In the Mission Mountains of western Montana. Grizzlies 
and black bears were both rummaging through alpine talus fields-eating somathlng. As It turned out. 
they were slurping up both ladybird beelles and army aJtworm moths that had concentrated thete 
during the summer to either aestivate or to feed on nedar of high-elevation !lowers. Twenty plus yeart 
later John Craighead and his colleagues described grizzly bears gobbling up cutworm moths from 
under 011ertumad talus roc1t In alpine reaches ot the Scapegoat Mountains roughly 50 miles eest of the 
Missions. Barring a few published descriptions by early mountaineers, lhasa were the first and--for a 
while-the only written descriptions of bears feeding on cutworm moths. 
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In the late 1970s and early 1980s, when I first started working for the Interagency Grizzly Bear Study 
Team (IGBSTJ, the Missions, scapegoats, and their resident grizzlies seemed pretty remote and 
exotic, albeit only about 250 miles away as the aow fties from where I was working In the YeHowstone 
ecosystem. lhe Idea that grlalies In Yellowstone might feed on cutworm moths seemed equally 
strange and exotic. In ract. If anyone had asked me In 1985 If bears In Yellowstone ate moths I would 
have said "nope, no evidence of It at alt." and this after having covered owr 1000 miles by shanks 
mare each of the previous six years In this ecosystem. But one year later I would be proven wrong. 

In July of 1986 the IGBST's veteran pilot. Dave Stradley, located a radio-collared grizzly camped on a 
talus slope straddling an alpine divide In the Absaroka Mountains east of Yellowstone Park. II seemed 
odd. Next year the same bear camped In the same location. Moreover other radio-collared bears were 
found camped on yet other remote talus slopes In the same area. lhis anomaly cataly%ed an 
expedition to lind out wha1 the heck was going on, consisting of myself, Bart Schleyer, came Hunt, 
and Kurt lnberg. carrie and Kurt were employees or V.Vomlng Game & Fish at the time. What we 
found were multiple grizzlies on the site where our collared bear had first been located during 1988, all 
rummaging through alpine talus, feeding on slithering masses of cutworm moths. lhe same 
phenomenon was doaJmented on three more sites during 1987 and 1988 thanks to strenuous elforts 
by IGBST field crews that lnduded Gerry Green, Jamie Jonkel, Dan Reinhart, and Doug Dunbar. 

Since then. ever more grizzlies have been found on ever more alpine sites gobbling up cutworm 
moths-a total of 31 now. AI of the Sites are above 1 o,ooo• elevation, all In the Absaroka Mountains 
east and southeast of Yellowstone Pallt (see the map Immediately below). Anymore, It Is probably not 
too much of a stretch to daim that the majority of the bears In this part of the ecosystem spend the 
majority of their time between mld.July and mid-September on thesa exceedingly remote moth sites 
eating moths gathered to teed on nectar of alpine flowers. lhe moths feed primarily during nighttime, 
dawn. and dusk. and spend the remainder of the day In the chilly cracks and crevices of angular rocks 
aa:umulaled on talus slopes, which Is where the bears find them. IMly congregate like this In a cold 
microenvironment If you are moth? Who knows, but I suspect It has something to do with avoidance of 
predators and parasites-barring bears. 

TM molfl slle$ In lilts ""P a/8 ~nc;ompaswct by lfl~ yellow/sh.gtBen IJJob5, with 18.r.renc. 10 lfle boun!Mry of 
Yellows/on~ Nalfona/ Pad! (lfle llfiiY lnaJ •nd lhe Prlmo~ty Con.wvatlon Al8ol (PCA) for Yellows/on~'$!PIU/y 
bHI3 (yellow lneJ. Theil! '"' lflree UlkHWity points: ntS~ aN of lfl~ molll s/le3 11111 In lhe Absarolc• Mount./tl$ 
on lila ao~!t &Ida oflfla ec;o$YSiem; IS«<nd, aU of lila .site$ .118 outs/9 of tha Pad!,· and, lfllnl, some molfl sites 
4118 outsld~ of lila PCA. 

Slnc:e the early 1990s the phenomenon of grizzly bears eating moths In Yellowstone has been pretty 
thoroughly documented thanks 1o an Initial research oubljcation In 1991, successive papers by Steve 
and Marilyn French (In 1994) and Sean O'Brien (In 1998), and annual updates In the IGBSrs Annual 
Reports. Of even greater Import, bears eating moths In the remote and startlingly beautiful alpine 
haunts of Yellowstone has captured lhe public Imagination, aided and abetted by the efforts of several 
enterprising and sometimes Intrusive film crews, most notably from BBC. lhelr footage has probably 
been seen by millions of people worldwide thanks to being aired i1.lli[1 of the BBC Series Pfanet 
Earth. 

I could wrap things up here and leave this simply as an Interesting bit of history. But I can't help think of 
larger ramifications for Yellowstone's grizzly bears, our a..rrent approaches to resealdl and 
management, alld a pending move by the US Rllh & Wldlife Service (USFWS) to remove Endangered 
Spades Act (ESA) protections for this bear population. Making thesa kinds or connections seems 1o be 
my plight 

As It tums out. lhe burgeoning use of moth sites by Yellowstone's grizzly bears probably explains 
much of the major increase In their dlsbibutlon to the east and southeast that occurred between the 
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mid-1980s and 2000. The match between where we find molh sites and wheJV the gl'8atest expansion 
occurred Is uncanny. Remember, too, that this period was on the heels of the 1988 wildfires that kllled 
nearly 30% of eone-J)tl)dudng whitebarl< pine In the eote of the ecosystem (whltebaflt pine Is another 
key source of bear food). T11e map below shoWs details of an this. 

H~t~e tile molh si~ 11111 supMtrlpostld on tile dlstnbutlon rJI Yellowslone's (Jtlzzly IIN13, tepArsen!N Oy the 
Q1H1!3lltdlng, with the Oelge a/TOW$ denoting'"' .. of nM}or lnaeiiSe In dlstrlOullon betwNn tile 11180s end 
11100s. The Rid n~presenb ~n~es OUmed during the tple wlldiJA~s of 111811. Th~t~e '"' III'D hlkeewey points: tltSt. 
tile lllf1lln incntllseln dlslrlbullon wes In the diAIC/Ion ollhft newty.dsm-.tl moth situ; end, III'D, these 
lnaeues e.lso oa:utrtd effMthe 111811 lhs h11d hlklln out toughly 3~ of the wllllebarlc pine In the con~ of the 
ecos,shtm. 

Coincidentally, dramatic Increases In gnzzJy bear aclivlly on moth sites have also conllibuted to 
lntlated estimates of growth for the Yellowstone gnzzJy bear population. Bears on moth sites are 
almost cer1aln to be seen by airborne researcher& and managers out looklng for females with cubHif· 
the-year (COY) at their side. By contrast. bears engaged In virtually any other kind of feeding ac:IMty 
are likely to be seen only 1% ... at most only •o% of lhe time .• when somebody ftles over. 'Milch Is to 
say, grizzlies have, In the net. become one heck of a lot easier to see In the last couple of decades, at 
the same time that managers and JVSearchers have quadrupled their elfolts to find bears. Given that 
sightlngs of females with COY are the foundation of all estimates of population ttend, these estimates 
have correspondingly been lnftated upward-because of Increased seart:/1 elfort. but also by the 
Increased ease of sighting females with COY on moth sites. Pertlaps an unintended consequence? 
Maybe not 

Less posiUvely for Yellowstone grizzlies, their expansion Into 1/Yyoming In apparent pursuit of moths 
has taken them deeper Into a:m country. Not surprisingly, a considerable portion or the ln<:teasing 
number of conftlcts between grizZlies and ranchera over cattle (another nutritious bear food) In the 
Yellowstone ecosystem Is ccncentrated not too far downslope from a number of moth altes. So, 
perhaps paradoxlcally,lnaeaslng exploitation by grizZlies of a food In some of the most JVmole parts 
of the ecosystem (!halls, moths) has probably ccntribtrted 1o a substantial Increase In the numbers of 
bears dying downslope and down-elevation In JVtaliation for pn!datlon on livestock. 

And having expanded well Inside the fronllef of JVgressive \/Yyomlng politics end attitudes, the 
arrangements proposed by the US Fish & Wldlife SeiVtce as part or a package for removing ESA 
protections from Yelklwstone's grilzly bears would leave some of the moth-eating grizzlies high and 
d.y outside the zone of meaningful protections, and the rest exposed to the potential excesses of 
1/Yyomlng Game & Fish Departmenrs post-ESA management ~omlng Is frothing at the mouth to 
Institute a sport hunt. and there Is going to be no easier bear for a hunter to find (albel1 a Htlie difncull to 
reach) than one camped on a moth site. The Depar1ment also seems dedicated to the proposition of 
reducing gflzzly bear densities on the ecosystem penphely, which colnckles wllh the areas ccntalnlng 
all of the moth sl~ls as part of a putative slrategy for reducing levels of livestock dePfVdation. The 
net prospects for moth-eating gnzzJy bealS are not good. And, as I pointed out a little earlier, these 
moth-eaters comprise a substantial portion of the total Yellowstone gnzzJy bear population. 
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In light of all this, it only makes sense to expand the Primary ConseMition Area out to Include all of the 
known moth Bilea, and then protect these SiteS and a aubslantlalsurroundlng area from any sport 
hunting. Better yet, don't hunt dellsted grizzlies. And, even better yet, don't remove ESA protections 
and, Instead, prioritize the protection of these grtzzJy beans that are otherwise at the edge of a• 
protections, and the most exposed of aa to thugolsh enclaves of Wfoming citizenry. 

But, I have one more thought that arises tom the grizzly bear x moth phenomenon. As I noted before, 
the emergence of moth-eating by Yellowstone's grizzly beans was a complete surprise ror me. And I've 
continued to be surprised by all sorts of things that I never could have Imagined: the 1 088 Yellowstone 
wildftres; the near~rpatlon of cutthroat trout In Yellowstone Lake by climate change and predation 
by an Illegally Introduced predator; the widespread losses of whltebark pine to an unprecedented bark 
beetle oulbreak driven by a warming cllmale; massive declines In virtually all of the ecosystem's elk 
herds, also driven In part by climate change; the emergence of Chronic Wasting Disease as a lhreal to 
larger mammals In lhe ecosystem; and more ... The theme here Is surprise and, barring cutworm 
moths, all of the surprises have so far been (more or less) really unpleasant 

The taka away? Pemaps humility Is ln order for our federal and state wildlife managers-humility and 
caution. As Is, I see lillie evidence of either In lhe USFWS's rush to remove ESA protections, Wtomlng 
Game & Fish's eager embrace of lethal grizzly bear management, or lhe cocky attitudes of the amenl 
crop of IGBST researchens. W!at to do? I don't know exactly, other lhan sure as Hell don'l tum the 
keys to the car over to 'Nyomlng any time In lhe near futura. 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: !nfo@grizziV!imes org 
Web: WWW,grizzrvtimes om 
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DAVID J. MATTSON, Interagency Grizzly Bear Study Team, Forestry Sciences Lab, Bozeman, MT 59717 

RICHARD R. KNIGHT, Interagency Grizzly Bear Study Team, Forestry Sciences La)), Bozeman, MT 59717 

Matt.an. D. J., tnd 1. I. ICnltlht. 1991. l..,t l~tf,~~f el'lort•rotatfon (70·120 year) ttiiDer -....-.t to · Tellowatane grfzzly bears. u.s.D.I. Nett. P•rk serv. rnter-.ency Grfuly ... r Study T•• Report 1991A • .... ,_..,. 

Executive Snpmar:y: We synopsized analyses of qrizzly bear (Orsys argtos horribilis) use of forest successional stages and assessed changes in habitat value and bear mortality risk likely associated with short-rotation timber management in the Yellowstone area. We rejected our null hypotheses and conclu«ed that, on the broad scala, habitat value will likely decrease and mortality risk increase under short-rotation management regimes. The Yellowstone grizzly bear population has not yet been proven viable. consequently, any timber harvest and associated activities -should be assumed to have a naqativa affect on tha bear population unless proven through appropriate consultation to not contribute to mortality risk or l)llbi~~t __ge~!_dation. We also suggest measures to mitigate for timber harvest effects in instances where harvest has. been deemed appropriate or is on-going. 

INTEBAGENCY GRXZZLY DAB STUDY %DB Ui'QRT: 199l.A 

--
STATBKBBT OP PURPOSB 

Interagency Grizzly Bear Study Team Reports are intended to facilitate the timely transfer of research results and perspectives to management of Yellowstone 1 s grizzly bear population. These reports are also a forum for presenting results that, while not suited for journal publications, are relevant to management. We have made every effort to validate the information presented here and have subjected this report to critical review. 

IHTRODUCTIOII 

With the more aggressive pursuit of increased u. s. Forest service tiaber production qoals, conservation qroups and Federal agencies in the Yellowstone area have expressed concern over the consequences o:t expanded timber proqrams to the grizzly bear population. More intensive management typically entails relatively 
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foraging on whitebark pine seeds do not produce sufficient numbers 
of seeds to sustain bear use until stands reach approximately 100 
± 20 years of age". They also conqluded that "··· there seems 
little that active timber management can do to auq.ment bear use of 
whitebark pine in drier portions of the. Rocky Mountains, although 
in are.as where timber harvest has already occurred or is being 
planned for other reasons, judicious planting of whitebark pine in 
mixtures with other tree species will likely benefit bears in the 
future 11 • 

Discussion. - The Yellowstone area and its associated bear 
food habits and habitat usa are unique among most occupied grizzly 
bear habitat in North America. It resembles drier portions of the 
Rocky Mountain Front in Montana, where ungulates and pine seeds 
supersede fleshy fruits as critical fattening foods, but is most 
similar to central Siberia, in the vicinity of Lake Baikal (Mattson 
and Jonkel 199o,·Mattson et al. 1991). Most general principles 
regarding the relationship of bear food production to sil vicul tural 
practices, derived from other bear habitat, are not extrapolable to 
Yellowstone. ) 

Specifically, the idea that food availability increases in 
early staqes of forest successi~n ~ot generally hold in tne 
Y.ellowstone area. I:n most places Yertone grizzly bears relYOn 
un_gylates and pine seeds for__ta_tt.an ng-"- Usa of these 2 foods is 
a~ted primarily with older forest stands. Use of qlobe­
hucltlaberry fruits, important in some areas, and aweet-cicely 
roots, important during soma years, has also been associated with --­
the semi-shaded and t~cally patchy conditions of mid- to late­
successional stands. Conversely, graz.e.d fiJu:_oy,i- toads that 
predictab~ i ncrease in abundance in the earliest stag~~ ~t.. forest 
successiOn -cannot be eff!cientl y

1
aigested by bears (Bunnell and 

Hamilton-yg~Itchard ana Ro6b ns 1990) and are not critical_to 
the ~t~tion-a£ most Yellowstone grizzlJ_ bears (Mattson at al. 
1991). Further, toliaqe:ln-open_a~aaa_such_as recent~arvested 
timber stands predictably:. cures .sooner than foliage in-sha.d.e.4 areas 
(Graham 1978, Hammond 1980) .an~thus.,~ w.auld._be effe-ctiv.!lY 
availa~l~ fo~ a shorter period. 

Productivity of grizzly bear habitat may be enhanced by the 
edge effect associated with timber harvest. Analysis of telemetry 
data has suggested that Yellowstone grizzly bears make 
disproportionally heavy use of areas near natural foreat-nonforast 
ecotones (Blanchard 1983, Kniqht at al. 1984). This weighting of 
forast-nonforest edqas is responsible for virtually all of the 
increased habitat value associated with timber harvest activities 
by the Habitat Submodel of the Yellowstone CUmulative Effects Model 
(Weaver et al. 1986). However virtually all of the data that 
suggest this phenomenon were collected from bears using natura~ l 
rathe~ ma!)-made- ecotones, in remote wirdifriess areas. Natural 
timber edge~-tend to 41"'ff'iir from edges associated with timber 
harvest because natural edges more often reflect natural ecotones 
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and attendant greater vegetational diveraity. Thua we do not have a hiqb degree of confidence in the extrapolation of results from these data to man-made edges in areas . with road access. Problems may be associated with extrapolatinq analyses of cover type use to timber-harvest scenarios because, as with edge effect, most data were collected in wilderness areas, from bears using mosaics that resulted from fire and natural ecotones. However, most studies suggest that, if anything, silvicultural treatments have historically often decreased productivity of early 
successional stages compared to conditions following fire (Mattson 1990) • Thus" our da~a would 1 i k•l y ~ bi.aaa4 toward• over­estimatinq bear use . of _ --.ax:.l.Y-s~ccessional cover _1;ypes, and 
rei-n(o~~onclusion that tillber barve~~_b{ls, on .. average, 
de~aded habitat conditio~s. 

--- With appropriate future silvicultural prescriptions, grizzly bear habitat values (not considering mortality risks) could be maintained ok aven enhanced in places. This is most likely in subalpine fir (Abies lasiocarpa) habitat types below the whitabark pine zone, where lodgepole pine is the primary successional species, and with treatments other than clear-cutting. 'timber harvest will mo 1 bear habi s of trea ment, in the whitebark pine zone and on ouqlas-fir habitat 
t~s. 

Grissly Bear Mortality Risk 

Most (80-90t) grizzly bear mortality in the Yellowstone area, · 1975-1990, has bean human caused (Craighead et al. 1988, Mattson and Reid 1991). Much of this mortality bas bean a consequence of humans killing food-conditioned or human-habituated bears that were either j udqed to be a risk or vulnerable because they exposed themselves to poachers (Craighead et al. 19881 Mattson et.Jll., in -\ prep.). Human-habituation and, in_some_cases~opd-conditioninq predictably increase as the frequency of ~coynter between bears 
and_~~~· increas§s (MCArthur-Jape 1983; Mattson et al •. 1987; I Mattson at al., in prep.). Thus any increased exposure of bears to - ..4 
h~s predictably resulta in a longer-term increase in mortality 
ris~ to bears, partly mediated througll the prucess of hibitua'f~n (Mattson et al., In prep.). under optfiDii conditions, bears may be able to minimize mortal! ty risk over the short-term despite increased exposure to humans, by avoiding humans as much as possible (as alonq the North Fork of the Flathead River [McLellan and Shackleton 1988]). However, as in Yellowstone, habituation and associated mortality risks will predictably increase with longer- _ term equilibration (McLellan 1990). .__ 

~--- Implementat on of abort-rotation timber management requires ( 

! 
incr~a_sed access by humans. ua more w esprea prac ce of ..,& \>t int!ro.V.ye tdlvlcu1ture in occupied grizzly bear habitat predictablY /y increases mortality risk to the population. This holds whether 

· J bears Ciie because poachers are able to use roads (legally closed or ' jl/ 
__./ ·J/-
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not) built to harvest timber, or whether bears that die elsewhere under diverse circumstances are at least partially habituated or food-conditioned to humans by exposure around cutting units. -- Few data from the Yellowstone area relate directly to timber-

' 

harvest effects on mortality, because timber harvest has not been historically wide-spread and because linkage of bear deaths with __ ultimate causes is difficult. However 2 analyses have bearing on mortality associated with timber harvest. Blanchard et al. (in prep.) analyzed changes in distribution of the Yellowstone grizzly bear population between the periods 1973-79 and 1980-89. Distribution increased the most to the east and southeast, in areas w1th the most wilderness acreages, and remained static to the west, where timber harvest and associated road buildin9 has been most extensive. These patterns suggest a causal relationship between extensive timber harvest and a static distribution, especially in light of gains achieved in wilderness areas. ~ Another analysis (Mattson 1991) looked at qrizzly bear mortality associated with roaded and non-roaded areas, management jurisdiction, and primary developments in the Yellowstone area. Data from Craighead at al. (1988) and Knight et al. (1988, 1989) were used. 'l'his analysis showed that the unit-area mortality r~te (1983-1990) associ ated wi th areas i mpact ed )2y secondary road 

~lj
~·l systems, typical of areas managed for timber harvest, was second only to the rate associated with pri..marv development§. The secondary-road rate was also s.ox that associated with Yellowstone National Park's back-country. Virtually all non-livestock-related mortality (51.4% of the total) associated with secondary roads was · attributable to poaching, either with (12 of 22) or without (10 of 22) an attractant. 

This deductive analysis is the best available for anticipating the effects of increased timber harvest on qrizzly bear mortality risk. Because the argument presented is based on well-docgmented phenomena, we feel confident in its validity pendinq · further analysis of mortality data. 

CONCLUSIOBS 

Based on our assessment of mortality risk and grizzly bear use of different forest successional stages, we raj act both of our null hypotheses and conclude tbat, on the broad scale, mortality risk will likely increase and habitat value will dacraaae as abort­rotation timber manaqement increases in tha Yellowstone area. This conclusion will not hold for all specific circumstances, but is warranted when considerinq the welfare of the entire qrizzly bear population, in keepinq with the premises of cumulative effects analysis. This conclusion is relevant to lonq-term viability of the Yellowstone grizzly p.opulation because, as stated in the introduction, no one has yet proven that the population is not in danqer of extinction. Given these considerations, current or 
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planned timber harvest within Yellowstone's occupied grizzly bear habitat should be assumed to have a significant negative affect on the YeJ.lowstone qrizzly bear population until proven not to contrioute to increased mortality risk or habitat deqradation. r-: More research is needed to directly assess the effects of timber harvest on Yellowstone grizzly bears. These studies would ideally include both telemetered bears and site-specific transect studies of bear sign and foods. such studies are underway under auspices of Wyominq Fish and Game and Montana State University, although research specific to conditions on the Targhee National Forest will still be lackinq even with completion of these studies. Increased administrative data collection is also needed. Ideally this would take the form of data collected along transects prior to timber harvest and any proposed mitiqations, followed by post-harvest data collection alonq the same routes. Only by efforts such as this will we be able to evaluate the consequences of manaqement actions, specific to qiven sites and treatments. 

Mitigation. - Under circumstances where timber harvest has been deemed sui table or is already underway, several measures could ba taken that would considerably mitigate for the associated risks to bears: 

(1) Bftec±mly c;lou A~l rgads after complatiou of timbe[ harvest - This would require makinq roads unattractive even for foot, horse-back, or ATV travel and inatallinq gates that could effectively bar 4-wheeled vehicles. Conceivably road-beds could be. piled with slash and other debris, the surface ripped, and trees planted. Mere siqning and installation of barricades is not likely to effectively mitiqate for mortality risk associated with increased access. 

(2) Schedule timber harvest so as to concentrate ratbar tban disperse equal amounts of actiyity - If a qiven number of harvest units need to be cut in a qiven time, impacts on bears would be reduced if harvest activity were concentrated over time in specific sections of the timber management area. If equivalent timber harvest were continually dispersed over the entire area, bears would have a much harder time avoiding the involved people. 
( 3) .;DIAignay cer;S:ain nearby IAAI 11 eitJupr peqanentlY or temporarily closed to all humans - Designation of such areas would ~ offer bears additional options for avoidinq people and would be ~ especially useful in areas that had previously been subject to some ~ degree of use by humans; i. a. , ~si_gnatio.no alread l!!\Used by oeople would off.~ littleJil:ti,tiOn. 
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EFFECfS OF ACCESS ON HUMAN-CAUSED MORTALI'IY OF YELLOWSTONE 
GRIZZLY BEARS 

DAVID J. MATTSON, Interagency Grizzly Bear Study Team, Forestry Sciences Lab, Bozeman, MT 59717 

RICHARD R. KNIGHT, Ioteragcncy Grizzly Bear Study Team, Forestry Sciences Lab, Bozeman, MT 59717 

Mansoa, D. J,. aA4 R. R. KDI&f!L 1991. Etrects or acceu oa bumaft-Ciused monaliiJ or YcUOMIOAC pizzJy bcus. U.S.D.L NelL Palk 
Sc&V. lntcapq OrizzJy Bear Study Team Repon 1991& 

Executive Summw. We aualyzed gri2zly bear mortality data by three S.year periods (1962-1.969, 1975-1982, aud 
• 1983-1990) and by association with different levels of humau ac:c:css (major developments, primary roads, 

scc:ondary roads, and back-country areas), Unit-area mortality rates associated with aU levels of ac:c:css dcaeased 
over the 3 timc?periods. However, there is doubt whether this reduction io mortality is sufficient to insure the 
population's Wibility. Yellowstone Park's back-country remaius the safest for bears, and areas impattcd by 
sccon~ roads and major developments, remain the most lethal. Given questions about the grizzly bear 
popUlailOa•s viability, we cannot afford to increase the area impacted by secondary roads and major 
developments. It is also likely that the easiest gains in reducing grizzly bear mortality risk, associated with 
management of attractants, have already been made. Further reductions in grizzly bear mortalities willllkely ~.,~,...L!...V 
be much more difficult. Mi.nimizing encounters between grizzly bears and humans remains the best option for '7 
minimizing mortality risk to Yellowstone grizzly bears. j 

STATEMENT OF PUR}'OSE 

lNTERAGENqGRJZZLYBEAR S7VDYTEAM REPORT: 1991B 
'\. 

Interagency Grizzly Bear Study Team Reports arc intended to facilitate the timely transfer of re&earch 
results aud perspc:ttives to mauagcment of Y cllowstone's grizzly bear population. These reports are also a forum 
for presenting results that, while not suited for journal publications, arc relevant for managcmcnL We have 
made every effort to validate tbc information presented here aud have subjettcd this report to critical review.l 

INTRODUCTION 

Management of humau-causcd mortality is key to the Yellowstone grizzly bear population's future v 
viability; and of all the bear cohorts. mortality among adult females is most critical (Knight and Eberhardt 198S). 
Reduction of bear mortalities is contingent on identifying manipulable or constraining causal factors. Ultimately, 
mauagement will be optimized by time- aud space-specific analysis of mortality risks associated with cxistias or 
proposed human activitlcs. This is dependent on assigniag rcalistlc tlmc· aud AP•cc-spcclfic c;ocfficicnts of 
mortality risk to OOous human aqiyjtjq awl maoaaemegt ,qdmc,... - .. 

Several analy&ea have looked at factors historically influencing mortality risk for YeUowstonc grizzly 
bears. Armed herders attending free-ranging domestic sheep have been clearly identified as a major mortality 
factor, primariJy because sheep arc a preferred prey of bears (Mattson 1990) and because the herders arc 
intolerant of auy risks posed by bears (Griffel and Basile 1981. Johnson and Griffell982, Knight and Judd 1983, 
Jorgensen 1983). Outfitters operating back-country camps have also been identified as a major risk to bears 
because edibles associated with their camps attract bears, aud the outfitters have often retaliated by shooting the 
scavenging animal (Hoak et al. 1983). Human-food·coaditioning (cf. Herrero 1985:51) incrcasca mortality risk 
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Table 1. Numbers of qrizzly bear mortalities and 1,000-km2 a-year mortality rates, by time period and stratum; for the Yellowstone area. 

Number of mortalities Mortalities per 1,000 km2 

-------------------------~~ -----~-----~----~----------Stratum 1962-69 1975-82 1983-90 1962-69 1975-82 1983-90 

Developments• 65 27 24 34.0 14.1 12.6 
Primary roadsb 6 13 7 2.2 4.9 2.6 

Secondary roadsc 16 26 14 6.3 10.2 s.s 
Forest Service 

backcountry 48 18 12 5.8 2.2 1.4 

Park Service 
back country 2 6 7 0.3 1.0 1_.1 

'6-km-radius buffers. 
b6-km total width parallel buffers. 
c3-km total width parallel buffers, plus inclusions. 

-· 
' 

Proportion of 
total area 

0.088 

0.123 

0.118 

0.385 

0.286 

' 
~ . 
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1984:70). However because of major differences. we found it instructive to look at proportional distribution of 
mortalities among causes (Table 2). As we expected most of the mortality around development$ rCiulted from 
lethal rCiOiution of bear-human collflicts by management agencies. The largest portion of mortality associated 
with secondary road systems was ittributable to coollict over domestic: sheep. Assuming that this c:ause has been 
mitigated in recent years by closure of most sheep grazing-allotments and removal of sheep from other areas D ) J ' 1 

(U.S. F'ISh aad WUdl. Serv. 1990), the lll!gcst portion of remaioiag mortality associated with sccoadary roads was \ •''
1 

from poac:hio& not associated with any detected attractant. In the Forest Service bac:k-couatry, cause of death 
was divided between incidents, legal or otherwise, involving armed aoo·ageoc:y individuals with ( 48%) aad without 
(40%) an attractaat involved. Distributions of mortalities among sex- and age-cohorts (excluding known 
dependent young) did not differ significaatly among strata (dC • 8, n ,. 92, x1 • 9.79, P • 0.21), although 
there was a teodeoc:y for subadult males and adult females to die proportiooaUy less often arouad secondary 
roads compared to developments and Lhc Forest Service back·couatry. 

DISCUSSION 

Sources of Bitu. • The mortality data wu likely affected by considerable bias attributable to varying 
intensitiCi of documentation with time and among different causes of death. In general, illegal bac:k-couatry bear 
mortalities were probably undcNepresented during all time periods (Knight aad Eberhardt 1985). It is likely 
that illegal mortalities in back-country areas were most undcNeprcsented for the period 1962-1969, cspeQally 
on Forest Service lands, because there was less concern for the population and research was focused in central 
Y cllowstone Park. For the same reasons, over·aU mortality was probably under-documented for the period 1962· 
1969 compared to the later 2 periods. Natural mortality has also probably been consistently under•represcntcd 
because it is less likely to be detected. 

These biases compromised our results to varying degrees. In general, the disparity between front· and 
ba~-country mortaliry rates is probably not as great as indicated by the data, cspcc:ially for the period 1962-1969. 
It is very improbable, however, that this bias entirely negates the orders-of-magnitude difference between front .. 
and back-country rates. On the other band, when comparing among time periods, the disparity in rates between 
1962-1969 and the later 2 periods is probably greater than indicated by the data. Because illegal mortality bas 

. . appar_ently dropped since 1982, mortalities attributable to secondary roads and the bac:k-country were probably 
proportionally greater during 1975-1982 compared to 1983-1990. 

Strrltification. • In most areas of occupied grizzly bear habitat, management concern focuses on the 
impUcations of road aca:ss to bears. Roads do not usually directly effect bears, outside of the occasional bear 
hit by a motor-vehicle, often in association with an attractant along the road (e.g., carcass or spilled edibles). * 
More ~PQrtantly roa~ as wcU as major human dcvclopmen~ appear_ t_o effect bears through_a host of human ~ 
aaiviti~ facilitalcd by improved accciS(McLcllin 1990). In ~increased aa:css p.r.~pitate~ inc::reucd 
l'rcquenc:y of encouatcrs between bears aiid humans, with usually negative consequences for bean. Fouhcsc 
~1&10· os, rather than focusing QflP-.t®.mal causes of deatll; we chose to look at iDonaUty effects in terms or the 

overall complex of activities assoc:iated.....with what is ultimatelY- the m~rtant factor: the area impattcd by 
~g degrees of a~. Within these strata we then looked at more proximal causes as a diapostic signatW"c 
of the types of risks associated with different access. 

The presence of rll'e-arms in association with legal big-game hunting also clearly has impUc:ations to the 
frcqucnc:y and outcome of buman·bear contacts. For this reason we stratified the bac:k-country by areas where 
hunting and rue-arms were allowed (forest Service lands) and where they were not (Park Service lands). ~ 

lmpllcDtiOM. • Ycl!owstonc•s grizzly bear population is clearly c:onstrained by high densities of bumaaa ;~/~ 
and humaa access. Peripheral areas with high road denssts~-~parcn~Y.C:O"espond loa per aoDUDl probabWty y 
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C)~ bear aumval_~I?P!Oac:hing_ZC_!O. ID ~~ larger ~c. c~cn ~odcratc levels of human ·-~-an_4_rcsi.den! 
dcnsillcs arc not compatibl~ w_!!h_grizzly bears (Mattson 1990). 

Our analysis suggests trends over time towards lower unit-area mortality rates. in association with aU 
levels of human atc:CSS. As an alternate hypothesis, this could be the result of a dcclloing bear population. 
However this explanation seems very unlikely given that the population appears to be stable (Knight and 
Eberhardt 1987, Knight ct al. 1988), and that major improvements have been made in management of attractants 
that have been a primary cause of bear deaths in the past (e.g., sheep, garbage, and other unsecured edibles). 
Greatest improvements in recent years have been associated with primary and secondary roads, primarily by the 
reduction in sheep-related mortalities around secondary roads. 

Howcx~w.e need to ask whether these improvements arc sufficlcnt. Recent analyses suggest that 
because of demographic constraints (Dennis et al. 1991) ana uncertainties over future habitat conditions (Mattson 
and Reid 1991) optimism over loog-tc~ viability of the Yellowstone grizzly bear population is not justified. 
Thus. even thousll pins have been made.. further efforts to reduce mortality rates arc apparently required; and 
it may be t6at most or the easy gains have already been made. - -

Yellowstone Park's back-count serves as a standard for the rest oftbe ccos em. It exlu'bits the lowest 
uoit-area mort ty rate an most rn 1 s to be from natural causes. Whatever t e trendS associated ,. fL 
WI roa access, areas impacted by secondary roads and major developments sdll have r~ugbly SX and llX the 1! 
mortality rate, respectively, of Yellowstone Park1s back-country, and almost aU front-country monalities arc still · 
human-caused. These disparities make a case for preserving or increasing whatever refuge effect is aS-WCiatcd 
with the Park's back-countrY. 

Relative to Yellowstone Park's back-country, conditions in Forest Service back-country areas have 
improved markedly. The greatest improvement (0.4X the prior rate) was associated with termination of legal 
grirr.ly bear hunting in 1974. Since then, improvements have apparently been associated with sanitation of back­
country camps and the elimination of baiting-stations for hunting black bears. However during the 1990 bunting 
season S grizzlies where shot in back-country areas, all probably by hunters (Knight et al. 1991). These events 
raise questions about future trends, and whether other mortality factors such as accidental encounters with 
hunters may become more important. None-the-less, it is encouraging that the unit-area mortality rate in the . 
Forest Service back-country. where fare-arms arc present, is comparable to Yellowstone Park's back-country. 

Mortality rates associated with developments appear to have been comparatively unresponsive to 
management in the last 16 years. Areas ncar major developments, as well as primary roads, may serve as a 
temporary refuge for subordinate (typically subadult males) or security-conscious (often females with dependent 
young) bears from adult males that preferentially use back-country areas (Mattson et al. 1987; Mattson ct al., 
in prep.). High quality foods other than pine seeds also occur around developments (Mattson and Knight 1989; 
Mattson et a1, in prep.). SubaduJt males and adult females consequently become disproponionally babituatcj 
to bumansj not as often in recent years by conditioning to human-origin foods, blll.iD.Jhe course of using native 
foods near humans (Mattson et al., in prep.). Given that humans arc nearly as likely to kill habituated bears as 
they arc to kill food-conditioned bears (Mattson ct al., in prep.), mortality problems associated with Park ~ A.. 
developments appear to have persisted. Some observations suggest that a porti~f bear de~tM ar~uod ~lor · 
developments may be a c:_o~_quence of habituation developed a!ong_!oads. Continued problems around major 
developments arc also attributable to persisting availability of attracumts around private residences and towus 
bordering Yellowstone Park (Scrvhccn 1989). 

Our results suggest that we can least afford to increase the area impactpd by major developments (e.g.. 
major campgrounds) and scconduy road systems. Also, $iven rotc proportions of mortality associated with 
dcw:loPIIlCP.~ secondary roads and the Forest Service back-country, greatest improvements arc still needed m 
these areas. Reduction of mortali~ associated with sccon<liiiYiQadi may be relatively ~ifficuJt,.~vca the recent .:)­
low involvement of attractan~ unless management of farc-arm_und.Jum.tan attitudes is considered. Slmllarly, .J. 

mortality risk around developments will probably continue to be responsive to remqyaJ of.rcm!lining attractiilts, 
but management also may be s!}'mie4 by an increasing involvement of hu~·ha~ituatioa, without food-. 
conditioolng. in bear-human conflic:ts. In short, we may be reaching a point where relatively casUy managed 

-- - - ---- --
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(acton are ao lo~JF-r 2.19~ a major role in human-caused ~y bear mortality, and where human presence 
~one mal be Bprim!Q' causafriaor, Tbua, CYCn though improvements arc cviCf~tJieie"ij an arsumenl for 
minimizing c:oatact between ~y bean and humana u the heW future mew of minimizing mortality risk to 
YeUowstoaO'I ~ ~ . 
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....,_,rocl: The Yellow•tonc: 11rluly bear (llr1111 arcloa ltombllu) populallon may be calltp11ted during the 

neat JOG-200 ye.ra unlcu naurtallty ratt!S stablli:te and remAin AI Ac:ecplablt! low levels. Cnnle<Juendy, we 
analyzed relatloruhlps lrtwecn Ycllnwstoue grluly be.r mortality and frequomcy of human hnhltuallon 
among bean and size of the wldtebark pine (Pfnu• allllc8ulu) seed crop. During yean of Iorge seecl crops, 

be.u used areas within 5 km of ruacJs and 8 km of development• half u lnterul\'ely as during yean of small 

seecl crops becawe whltebark pine 'a high ele•·atlon dbtribullon ls I yplcally remote from human facilities. 
On averap, management trAppings of ...,..,. were 6.2 llmt:~ hi&her, mortality of aduk (.,mala 2.:1 lima 

hlcher, and monaiU)· of suhadult males 3.3 limes higher durin& yean of small ICed crops. We hypnthesl:r.e 
that htsh mortality of adult females and sulladull naales durlns small teed crop yean wu a CONeqlle(lal of 
their tendency to ranfl" dosese (of all ae•·age cohorts) t1> human facilities; they abo had a higher frequrncy 
of human habituation cutnpa~ wllh adult m11ks. We also hypothesize that low mortality among mbaclult 
f emali!S durlna small seecl crop years wu a result m fewer en"rgellc streAOn compared with a dull females 
and Btellter familiarity willa their ran5e com(lllred wltl1 subadult males; mortality w .. low even tl.ough they 
ran.:ed close to humaru and eshlblled a ht.:h fre<jlli!IIC)' of human habituation Human·hablluated and food· 

conditioned bean were 2.9 llmt'S as likel)' tu r:ange within 4 km u£ developme"'s oncl3.1thm:s 115 often kllk-d 
by humans compared -.·Uh nonhabUuatnl ~ars. We argue that destmctloo of hahllualr.t.l bears tlrat ""' 
native fbods near humaru results In o d~lillt! lu the ovenall abliUy of hnn to \Ill' avail~hle habllat, IIIHitlool 
the number and e•leul of human factlilles In ntt\ll'k-d grluly hear habitat IICL"<Ii In l~e mlnlmi:tetl uult.-ss 
habituated beara are preservetland staccruful wa~' to manage the USi<~Cialccl risks tuluunaiiJ arc clcvelorocd. 

The Yellowstone griuly bear population will 
likely survive the next 30 years (1-'nlght and 
Eberhardt1985, 1987) but may not survive be­
yond the next 1oo-:wo years (Dennis et aL 1991, 
Mattson 11nd Reid 1991). Short• and long-term 
survival Is contingent upon maintaining known 
average annual mortality at !!>2 adult fentule 
and 7 total deaths/year (Knight 11nd Ebcrhanlt 
1984, 1985). Th111, management of Ydlow· 
stone's grizzly beor population hiu focused on 
reducing mortality to Acceptable levels, which 
has In tum been dependent on understonding 
the causes of mortality. 

McArthur Jopt' (1983), Jopc (1985). and Her­
rero (1985) applied the concepts of human ha­
bituation ond humon food conditioning to the 
behavior and management of bcurs. Thry tlt•nl· 
onstrated that many management problt•ms with 
bears arose from food conditioning ond habit­
uation, which are characterized br less fear of 
humans and a predilection towards humans or 
human facilities as II source or food. Subse­
quently, management of bears has become In· 
creaslngly phrased In terms of habituation and 
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food conditioning. ond some progroms have In­
cluded a direct assessment of these foclors as 11 

busis for mnnoging lndividuullw.ars (Clluu et ul. 
1986, Dolle-Molle and Vnn Horn 1989, Mc­
Crory et Ill. l989,~tnd McLean and Pelton 1990). 
Therefore, we posed hypotheses concerning dis­
tributions ond mortality of Yellowstone grizzly 
bears In terms of human habituation and food 
conditioning, IU follows: 

H.,: Frequency of lmman habituation and food 
conditioning differs among grizzly bear sea.­
age cohorts. 

H... Frequency of humnn-caused mortality dif­
fers between human-habituated and wary 
bears, ond among sex-age cohorts. 

H .. : Distributions of humnn-habituoted and 
wary bean differ with respect to human 
facilities. 

While the last hypothesis appenrs to be circular, 
given that frequency of humon hobituatlon 
would predlctabl)• increase with nearness to hu· 
mans (Herrern 1985), It b relevant to determin· 
lng spatlal Impacts of human facilities that ore 
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mediated through the habituation of bears to 
humans. 

Whltebark pine seeds and unguL!tes appear 
to be the 2 most Important foods of Yellowstone 
grizzly bears, whereas berries ore relallvely un· 
Important (Mattson et al. 1991), Consequently, 
food habits of iY ellowstone grizzly bean ore rel­
allvely unique In North America, and most 
closely resemble those of central Siberian brown 
bears (Un&U arcltu jenflemst.) (Mattson et al. 
1991). Whllebark pine seeds are predictably lm· 
portont because of their high fat content and 
potenllalobundance during pre-hibernation hy· 
perphaglo (Mattson and Jonkel1990), and when 
available, Yellowstone grittly bears consume the 
seeds almost eaclwlvdy, typically by raiding 
red squirrel (Tilmiluduna hudsonlcul) mid­
dens (Kendall 1983, M11ttson and Jonkel 1990). 
For these reasons we postulated that availability 
of whllebark pine seeds has the greatest poten­
tial of 11ny single food-rel11ted factor to Impact 
behavior and demography of the Yellowstone 
grittly hear populollon. 

Little spedllc Information b available de­
scribing the eff~ts of voriation In food supplies 
on bcur mortality, although poor food conditions 
often resu It in gre:~ter beor movements and mor­
tality (Siobodyan 1976, Carshells ond Pelton 
1981, Grenfell and Brody 1983, Garshells 1989). 
In Siberia, brown bean apparently range far­
ther, kill domestic livestock more frequently, 
and are In tum killed more frequently by hu­
mans when stone pine (l'ln&U •lblrlCG and P. 
pumlla) seed crops are small (Ustlnov 1976). 
Yellowstone gri:uly bean also exhibit greater 
movements and use lower elevations during years 
of smoll whllebark pine~ crops (Mattson and 
Knight 1989, Blanchard ond Knight 1991). 
However, relationships among variation In seed 
crops, grittly bear mortality, and nearness of 
gri:uly bears to humans I111Ve not been an11lyzed 
for the Yellowstone Ec:osystem. Thus, we posed 
the following Additional hypotheses: 

11,,: Distribution of grlnly bears with respect 
to human facilities differs between yean 
of large and smAll seed crops, and among 
sex-age L"Dhorts. 

H.,: Humon-caused mortality differs between 
years of large and small seed crops, ond by 
SCll.-oge cohorts. 

Herein, we test the hypotheses posed, and 
speculate on cowal linkages between what we 
suspect are 2 major focton lnDuenclng grittly 

beAr mortolity In the Yellowstone area: white­
bark pine seed crop size and frequency or lm· 
man-habituation among the bears; we also offrr 
Interpretations for manogcment. 

The U,S, Natlonol Pari< Service, Fish and 
Wildlife Service, and Forest Service supported 
this research. We appreciate reviews by M. A. 
Horoldson, 8. A. Horting, F . G. L!ndzcy, ll N. 
McLellan, and 2anonymow reviewers; help with 
manuscript preporatlon by S. J. Crowfoot; ond 
discussions with S. F. Stringham on topics cov­
cred In this paper. 

STUDY AREA AND METHODS 
Our 20,000-km• study orca was ccntrr~d on 

Yellowstone National Purk and Included por­
tions or Wyoming, Montanu, alnl lclaiKJ. Study 
areo characteristics have been described by 
Knight and Eberhordt (1985), Mattson et ol. 
(1991) and BlanchortlAnd Knight (1001). 

Transects for monitoring whltebark pine cone 
production ha\'e been maintained since 1980 
(nlanchard 1990). Cones were counted on c.-ach 
of 10 permanently murlccd tr«-es aher cone mol· 
urallon, but be£ ore heavy cunc.- use by ~ con· 
sumers. Although the number of trnnsects iu· 
creased over the years from 9 to 21 (Blanchard 
1990), we used only the 9 lrunsects llrsl estab­
lished In 1980 to ollow systcmotlc comparison 
of results. 

Food habits were estimated hy fa-alanalysb, 
1976-QO ,(Mottson et ol. 100l),ond included the 
frequency of whllehork pine set'() remains In 
grizzly bear feces for Augwt-October and £or 
the entire year. An acute sigmoidal relationship 
was evident between frequency of pine seeds In 
feces ond transect coliC counts (nlonchord 1990). 
Consequently, we classiRed years as either char· 
aclerlzed by widespread usr (me) or virtually 
no use (nonuse). with the cut-oR point between 
the two being 2091. frequency of seeds In feces 
(corresponds to about 220 cones/transect). 

We hypothesized thotthc current year's crop, 
reOected In August-October use, most inOu­
enced autumn behavior, and that tlae entire 
ye~~r's diet also inOuenet.'tl mortalit)'· Conse· 
quently, we used Augwt-Octoher pine seed use 
to strattr y onaly£Js o£ nmrtuUt y, movcnaet\ls .anti 
behavior, while we also usetl data for the entire 
yeor to stratify the mortality analysis. Stratifi­
cation of data by August-October use and the 
entire year's use differed because during June­
July bean extensively t"OII.Illlllcd pi Reseeds £rom 
a large previow year's cmp lhut had survived 
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Science and Management of Rocky Mountain 
Grizzly Bears 

DAVID}. MATISON.* STEPHEN HERRERO,t R. GERALD WRIGHT: 

AND CRAIG M. PEASE* 
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U.S.A. 
tFaculty nf Environmenul Design, The University of C:llgary, 2')00 University Drive: NW, C:llgllry. AD T2N 1N4, 

Canada 
;Dcpanmc:m of7 .. oolog)', University nfTc:xas at Austin, Austin, TX 78712. U.S.A. 

Abstract: T7JC! s,·Jencc cmd managcml!llt of grizzly bears (Ursus arctos horrihlllsJ /11 tbe Rocky Mmmlclllls of 

North Amcrim bat•l! s/)aU'III!d crmsltll!rtlble cwrjllct mul crmtrowrsy. Mucb of tbls ccm bl! uttrllmll!clto cllvl!r­

gent pub/It• ttcllues, bttt tbe mtrrouo }JI!f'CI!fJtlons and lncomplt!te mul fmgmented pmiJ/em clefinltlmts of those 

invollll!d bcwe e.Uicr!rbcttec/ un Inherently rliff/ctllt s/ttwtlrm. \Ve prl!sent a conceplllalmodel tbcll t!.Wends tbe 

tradltlrmal description of the grizzly bear crmsen1atlon system tr' lnclmlc facets of tbe bllmtlll domalu s11cb as 

tbe bl!hctt'/or of managers, electetl olflcluls, und lbe puiJ/Ic. 7be model focuses ott buman-cartsed mortal/t)•, the 

k'?' cletenu/mmt of~rlzzb· bl!ar population growth /11 this rcglort a11d the Interact/oils andft!edbtlck loops 

among lmmaus that har1e a major potentlallnjlmmce 011 bear mortality. We also briefly et•tlluaie existing Ill· 

fomwtlmt am/technical metbods relevant to tmderstandlng tbls complex btmum.IJiopb)•slcal system. We oi.J. 

serve not on{J' that the extant knou•leclge Is lttsulf/clmrt for prediction (cmd In some cases for c/escr/fJt/on), but 

also that trtldlllonal positivistic sclettce t1lone Is not adequate for dealing with the problems of grizzly bear 

consertJUtlcm. \Ve ,.,>eummend c/Janges In science and management that could Improve leanrfng and respcm· 

slveni!SS amrmg tbe Involved /ttdit•lduals and organ/zatiolts, clarify swne e."Clsl/ng uncerttllnty, cmd lhl!reby 

Increase the effectlt•elless cif grizzly bear consen•atlon ami mmwgemeut. Allbaugh adaptive mamrgeme11t Is a 

prom/sl11g etpproacb, we point out some key-as yet unftllfilled-contlngenr:les for lmpleml!utatlrm of u 
methocl such tts this one tbat relies upon social processes and stmctul'es tbal promote oJ,en lee~mfng cmd flex· 

lblllty ill till facets of the policy process. 

Cicncl:t y Manc:jo de los Osos Pardos de: las Mont:til:tS RocaUossas 

Resumen; La clem:la y manejo de los osos pardos (Ursus arctos horribllls) 1m las monttlTlas rocallosas c/e 

Norte America ban produddo conslderables co1tjllclos y r:vntroverslas. Mucbo de esto puede Sl!r atrlbuido " 

los dlvergentes 11alores publlcos. as/ como a reducldas perr:epclones e fncompletas y fragmentatlas defini· 

clones de /(JS lmro/ucradus, lu cual ba exacerbado Ia ya diflcll sftuaclotr. Presentamos rm modelo amceplllal 

que e:r:pcmde laclescrlpcidn tradlclunal del sistema de consen•aci6n de los osos pardos para lncluir facetas clel 

domlnio btm~ano como son Ia conducta de los manejadores, los of/dales elegldos y en publico. El modelo se 

enfoca en Ill mortal/clad causada por htmranos, clave c/etemtlnante del credmiento de las poblaclones c/e 

osos pardos en esta region y las /"teracclones y retroal/mentaci611 entre los humanos que tlenen 1m mayor 

potencial para influlr en Ia mortal/dad de los osos. Brevemente cwaluamos Ia /nfonnad6n exlstente y los 

metodos tc!rnlcos relevantes para e111e11der este complejo sistema bumano-blofislco )' observamos q11e no solo 

el conocimiento actual es lttsufic/etlle para predeclr (y en algunos casas para descrlblr), sino lamb/en que Ia 

denc/a posltfvlsta por sl sola no es adectltlda para enfrentar los problemas de Ia r:vttservacl6n del oso jJardo. 

Recomendamos azmblos e11 Ia clencta y manejo que pueden mejorar el aprendlzaje y responsabll/dades en· 

tre los lndlvlduos y las organ/zado11es lnvolucradas, clariflazr algrmas lncertldumbres e.xlste~rtes y por lo 

Paper Sllbllllltedjan11ary 18. 1995: ret•lsed mamucrlpt acceptedjtme 28, 1995. 
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:md behavior of people, as well as dynamic biophysk:ll 

attribute; such as grizzly be-.tr food :md shelter. Continued 

research on trends wiU probably he c-.t:>y because: of histori· 

cal emphasis on this topic, wherr.as systems to monitor hu­

mans will likely be complicated by u~ert:linty over good 

quantitative metrics and because of traditional antipathy 

to keeping records on certain types of public activity. 

Finally, grizzly bears could benefit by the widespread 

adoption of management strategies known to be effec· 

tive but not always implemented. This program would 
emphasize: (l) sanitation of human facillties wherever 

humans and grizzly bears come in contact so that condi· 

tloning of grizzlies to human foods is minimized (Her­

rero 1985; Herrero & Fleck 1990); (2) location or reloca­

tion of human facilities in or to areas that are likely to 

receive little grizzly bear use, either for travel, bedding, 

foraging, or security from other bc:trs. to minimize con· 

tllct and habituation of grizzly bears to hum:tns (Herrero 

et al. 1986); t:n limitation of human activity and num­

bers in occupied grizzly bear habitat, ;main to minimize 
c:;onflict and habituation: ( 4) limitation of hum:1n access 

to grizzly bear habitat by road and tr.1il; (5) reduction in 

number of otrmed people In grizzly hc-.1r habitat (other than 

during legal hunting seasons), especially in combination 

with foods or odors that attract grizzly bears (Herrero & 

Fleck 1990); (6) a balanced m:1nagement of mortality 

that fuvors the survival offemale; (e.g., the sex-weighted 

point scheme used in the Yukon (Smith 1990]), but at 

the same time does not result in excessive mortality of 

adult males; and (7) education of back-country users and 

other local residents to minimize undesired conflicts 
with grizzly bears. We do not identify explicit thresholds 

or standards for these recommendations because the 
specifics need to await more rigorous analysis of data 

from each grizzly bear population. TI1e standards will 

also be contingent upon the degree: to which recom­

mendations one through six are implemented. 

We have not explicitly considered two factors that are 

perhaps as importatlt as atlY to the: ultimate: survival of 

grizzly bears In the Rocky Mount:lins: (1) the degree to 

which politicians at1d managers involve the public in de­

veloping conservation strategies and co~nding own­

ership of the process by affected citizens (Gregory & 

Keeney 1994; KeUert 1994b; Wondolleck et at. 1994; 

Primm, this iss!:le), and (2) the life-styles and v.dues of 

humans in Canada and the United States. If grizzly bears 

are resented and consistently held in lower regard than 

o~r resources that we demand from their remaining 

habitat, then wild grizzly bears in the southern Rocky 

Mountains will almost certainly disappear, and their de­

scendants will survive only as penned and catered relics. 

The survival of grizzly bears and other wild things in the 

Rocky Mountains might simply follow from the extent 

to which we can peacefully resolve conflJcts among our­

selves and adopt more tolerant and less acquisitive life­
styles (McDougal et at. 1988; Daly & Cobb 1989). 
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THE EFFECTS OF DEVELOPMENTS AND PRIMARY ROADS ON GRIZZLY BEAR 

HABITAT USE IN YELLOWST6NE NATIONAL PARK, WYOMING 

0 . J. MATTSON. lnleragency Gliuly Bear Study TOlllll, Foresuy Sciences l.allorlloty. Monllna Slale Univenlty, llozllrnan, MT 59717 

R R kNIGHT. lnteraoenc:y Grizzly Bear Study Team, Foreslry Sclenc:n laboralary, Montana Slate u.w..ity, Bauman. Mf 59717 

B. M. BLANCHAAO, lnlerage~q Grizzly Bur Study Team, Foreslry SdllncH labolaiOiy. Monlalll Slale Univef"ty, Bozeman, MT 59717 

Abtmct: Aerial locations or radio-instrumented lfiuly bclrs ( Umu GA'tcn) were used to analyze dTcc:ts of llu~Mn acth•ity IISIOclatcd with devclnl'ftlmls 

:and primary roads on srizzly bear habitat usr in Vcllowttone National Park. Oriuly bear OCCUpiney orJgbiJat near human fKilities was reduced, efficient 

roraains strat~ala ~ disrurrcd, and cohorts tmdins to be subordinate or aec:urity<:enldous were displacxd into habitat nean:r devrlopmrnll by man: 

dominant collorls, (lllrllc:ularly durin& 111mmcr and ran. Ad11h fcmata and a10bed10h mala rwaldi•a clooc~ to .Jc,clopmmta -rc maM&anent·lniiii'Cd 111 a 

hi& her rate than anlmab or the A me class raid in& rarthcr away. Adult female~ and subadulll bon: I dispiO(IOrtlonatc part of c:osU IISIOCiatcd with avoidin& 

roads ond dcvelopmmts. For this reason and because adult remalea an: aenerally thoupt to operate under considerable meractic durcu In the Yellowstone 

area, avoidaiiC% o( devdopmcnts ancJ roads IMY lui~ n:sulted in hi&llcr -oality and lower procfuc:tivity llr\Dnl the aduh (cmale cohort. 

Grizz.ly bear populations have typically been re­

duced or eliminated after sustained contact with 

Western civilizations. This has primarily been a result 

of human-caused mortalities; habitat Joss has been a 

secondary foetor (Storer and Trevis 1955, Brown 

1 985). Therefore, management and research have 

been concerned with defining how much monality 

and habitat loss a bear population can tolerate and 

remain viable. Key questions have been (I) how do 

bears respond to humans, and (2) how does a given 

response innuence risk for, and habitat usc by, grizzly 

bears? 
The consequences of bear-human encounters to hu­

mans have been described and analyzed (e.g., Herrero 
1976, Merrill 1978, Chester 1980, Herrero 1985, Jope 

1985). Other research has attempted to determine 

encounter effects on bears as u function of individual 

bear history, site, and season (Schleyer et al. 1984, 

Haroldson and Mattson 1985). Still other studies have 

investigated more general impacts of human activi­

ties, primarily in association with logging and hy­

drocarbon exploration and development (Eigmork 

1978, Harding and Nagy 1980, SchaUenberger 1980, 

Zager 1980, Aune et al. 1984, McLellan and Mace 

1985). 
The effect of human activities on bears is an im­

ponant issue in Yellowstone National Park; lnost 

human activities arc concentrated at roads and de­

velopments. More than 2 million people visit the park 

each year during the period that grizzly bears are 

active. Fifty percent of the park is within 8 km of a 

primary road and within 11.5 km of a village or front­

country campground. Furthermore, the YeJiowstone 

grizz.ly bear population appenrs to be marginally vi­

able (Knight and Eberhnrdl 1984, 1985). Therefore, 

the Interagency Grizzly Bear Study Team (IGBS1) 

1111. tAll/. /htJr Rn. •11tl M•ll•ft. 7:2SJ-27J 

used existing data to analyze the effects of roads and 

human developments on grizz.ly bear habitat use in 

Y ctlowstone Park. 
Our objectives were to (1) determine if observed 

levels of bear usc were equal to that expected along 
roads and around developments; (2) determine if pro­

ductivity of habitat occupied by bears was equal to 

that expected with nonselective use along roads and 

around developments; (3) quantify any evident avoid­

ance by bears of roads and developments and; (4) 

determine if representation of different sex and age 

bear classes differed between areas close to and more 

remote from human facilities. 

STUDY AREA 

Yellowstone National Park (Fig. I) comprised the 

analysis area. Most elevations in the park are from 

2,100 to 2,450 m. Topography is dominated by an 

extensive central plateau and encircling higher relief 

mountains. Bedrock in many areas is of recent vol­

canic origin. Other areas are underlain by older vol­

canic and uplifted sedimentary strata (Keefer t 976). 

The analysis area lies principally in the subalpine 

zone. Closed-canopy forest covered approximately 

75% of the area. Most of this forest consisted of 

lodgepole pine (Pinus contorra) dominated stands in 

sapling to over-mature stages. Douglas-fir (Pseudot­
suga menziesi1), Engelmann spruce (Picea engelmall­
nil), subalpine fir (Abies lasiocarpa), and whitebark 

pine (PillliS a/bicaulis) dominated stands were more 

common on high-relief topography underlain by nn­

dcsitic bedrock. Extensive nonforest areas occurred 

primarily below 2,125 m and generally reflected 

wanner, drier conditions. Further details of the study 

area are available in Knight and Eberhardt (1985). 
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(Knight and Eberhardt 1984), that near 30 of these 
animals resided predominantly within the park, and 
that Yellowstone Park was near carrying capacity 
(Picton et al. 1986, Mattson 1987), then this effect 

translates into loss of habitat sufficient to support 4 
or S adult females during summer. 

DISCUSSION 

Error and Bias 
Some potential complications are associated ' 

using zone widths of 100-300 m, as we did for 

1,500-m analysis. Aerial locations of telemetc 
bears may have errors greater than 100 m. Gro 

analysis of aerial locations by IGBST personnel ! 

gested that a majority of our locations had errors 
than 200 m. Many locations were by sighting an• 
were very accurate; a few locations were knowt 
be as much as 1 km in error. 

The consequences of this error to our analysis~ 
probably minor even though a substantial numbe 
bear locations undoubtedly occurred in zones o 
than indicated by aerial telemetry. However, mo! 
the trade-ofT due to this error would be with adjar 
zones. Because our primary objective was to ana 
broad patterns, as much as 600 m in the 1,50 

analysis, we concluded that location error did 
compromise interpretation of results. 

Simple interpretation of results was more ti 
complicated by biases inherent in aerial locatio 
telemetered animals. Most of our locations occu 
during morning hours and grizzly bear arc ni 
active in the Yellowstone area, especially dt,~ring s 
mer {Schleyer 1983, Harting 1985). Because of 
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diel bias, observed habitat usc dose to roads and 
developments may not reflect actual habitat use. 
Bears could have made additional night·time usc of 
adjoining areas. This does not discredit the fact that 
bears were apparently avoiding humans during the 
day; however, actual was probably greater than cal· 
culated summer habitat usc for adult females within 
road and development zones of influence. 

Bear Behavior 
A voidance of humans by bears was interpreted as 

taking 2 forms: (I) disruption of for-.sging activities 
that tend to maximize use of the most productive 
habitat within a zone: and (2) outright avoidance of 
areas near front·country human facilities. Disruption 
of otherwise efficient foraging strategies was inferred 
primarily from bear location lu1bitat productivity 
scores Jess than or nearly equal to zone uvcr.ages, and 
outright avoidance from observed bear use Jess than 
expected in zones adjoining or near by human facil· 
ities. 

We assumed that the costs of avoidance evident by 
aerial telemetry locations were greater during spring 
and fall compared to summer. This assumption re· 
suited from the tendency for grizzly bears to be more 
day-active during spring and fall compnred to sum· 
mer in the Yellowstone area (Schleyer 198.)', Harting 

l98!i). Thus, daytime avoidance attributed to human 
facilities during spring and fall probably reflected a 
greater behavioral response and associated stress or 
energy related costs compared to summer. Spring and 
fall also corresponded to potentially critical periods 
of post-den emergence and prehibemation hyper· 
phagia. The post~en emergence period is thought to 
be especially important to adult females in the Yel­
lowstone area (Mattson 1987); prehibernntion hy­
perphagia was probably importAnt to all cohorb 
(Nelson et al. 1983, Nelson et al. 1984, Mattson 
1987). 

Spring.-Adult females occupied the most pra. 
ductive spring habitat; proportionate zone distribu­
tion of this cohort was positively related to zone 
distribution of spring productivily scores. Thus, be· 
cause spring productivity was highest near roads and 
developments, adult females tended to occupy habitat 
near these facilities. 

Adult males tended to be proportionately distrib. 
uted farther from developments during spring. This 
distribution probably did not renect avoidance of de­
velopments because spring dislribution of adult males 
was more likely an artifact of previous fall distribu· 
tion. Spring and faU proportionate representation of 
adult males was strongly correlated (r = 0.95, P = 
0.000). 

Bears also apparently avoided humans during 
spring. Our data suggest that during daylight hours 
bears tended to avoid an area averaging 500 m along 
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roads. Spring response to developments was evi­

d~nced by disruption of foraging out to 3 km. Other 

data collected while surveying spring bear use of un­

gulate carcasses in the Old Faithful) area (Mattson 

and Henry 1987) showed that only 6%-7% of car­

casses within S km of Lhe development were used by 

bears; 50%-100% of carcasses beyond S km had been 

used by bears. These observations were consistent in 

1985 and 1986. Taken together, this analysis and the 

work of Mattson and Henry (1987) suggest a poten­

tially strong avoidance of developments by grizzly 

bears during spring. 

Summer. -Qrizzly bears tended to avoid an ar_ta 

~eraging 500 m along roads during summer o:.. As 

during spring, Lhe uv01dance more likely occurred 

during daylight hour!.. Unlike spring, daytime dis­

ruption of foraging out to 2 km of roads was also 

evident. These 2 phenomena suggest a slightly 

stronger daytime bcur response to roads during sum­

mc:r comparc:d to spring. This is consistent with much 

higher vehicle traffic levels during summer. 

During summer no spatial avoidance of develop­

ments was apparent for zones out to 2 km. Bear use 

wns lc:ss than expected for zones 2-5 km and 7-9 

km from developments; disruption of foraging was 

also apparent out to 3 km. This relatively complex 

pattern can be understood by looking at zone distri­

bution oftclcml!lry locutions for individual bears. The 

3 peaks in observed vs. expected use could be ex­

pluined by a greater numbt:r of bears concentrating 

their activity in corresponding zones. Although most 

bears ranged across all zones, individuals could be 

distinguished by a grenter tendency to range nearby 

( < 5 km}, nt intermediate distances (S-7 km), and 

far from ( > 7 km) developments during summer. 

Several interpretations of summer bear distribution 

with respect to developments were possible. However, 

we favored the following: bears tending to range clos­

est to developments ( < S km) were very likely ha­

bituated to humans and human facilities. Further, 

the apparent greater number of management trap­

pings among uduh females and subndult males sug­

gt.osts that many of these bears were food conditioned. 

Bears tending to range beyond 7 km of developments 

were probably less often habituated to humans or 

conditioned to human foods located at developments. 

Significantly, 30% of YeJJowstone Park was within 

7 km of a front-country campground or development. 

The summer pattern of bear habitat use around 

developments could have resulted from bear response 

to humans and human foods. Habilnt productivity 

was more evenly distributed across zones during sum­

mer compared to spring and fall and grizzly bears 

did not key as strongly on the most productive habitat 

across or within zones. Thus, the tendency for in­

dividual bears to be segregated by distance from de­

velopments suggests differential response to humans 

rather than differential productivity-based habitat se­

lection. This is even more probable given that zones 

of "under-utilized" habitat alternated with zones of 

peak occupancy progressively outward from devel­

opments. A likely inference is that bears ranging far­

ther from developments tended to be wary of humans 

and purposely avoided developments as well as the 

more habituated bears ranging near developmenrs. 

Individual cohon patterns underlay the hypothe­

sized general response of bears to developments dur­

ing summer. Females with cubs-of-the-year 

apparently avoided developments more than other 

bear cohorts. Females with cubs appear to have been 

in a double-bind during summer, avoiding humans 

und other adult bears. Subudults also apparently 

avoided udult femalt:S during summer. Furthermore, 

subadult locutions comprised a !urger portion of total 

locations within vs. beyond 7 km of developments. 

Thus, subadults appear to have ranged closer to de­

velopments during summer in part because they 

tended to avoid adult females. The response of typ· 

icully low status (subadults) or security-consciou~ 

(females with cubs) cohorts to adult females durin~ 

summer may have partly reflected a response to adul• 

males; adult males would have been seeking out estru: 

females and would, consequently, be associated will 

them (Craighead and Mitchell 1982, Schleyer 1983) 

Fall-Aduh males tended to occupy the most pre 

ductivc fall habitat; proportionate zone locations c 

adult mules were related to zone full productivit 

scores. Adult females and subadult malc.-s, when n 

lowed access, also tended to occupy productive fu 

habitat. However, avoidance of or displacement t 

adult males npparently outweighed habitat preferenc 

among these 2 cohorts during fall. These rclationshi1 

would be expccu:d with hyperphagia (Nelson et i 

1983, Nelson et at. 1984) and from previous obst 

vations ofbeur cohort interoctions ut garbage dispm 

sites and spawning streams (Hornocker 1962, Egbc 

and Stokes 1976). 

Our data suggested that grizzly bears tended 

avoid nn area averaging 3 km along roadc; during ( 

and that foraging tended to be disrupted out to 4 k 

This response of beurs to humans on roads duri 

fall is problematic, given that vehicle traffic dropr 
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markedly in Yellowstone Park around the 1st week 
of September (Yellowstone Natl. Park, unpubl. data). 
Fall zone productivity scores were lowest within S 
km of roads and average forest cover was compar· 
atively low out to 4 km. Lack of cover combined 
with comparatively unproductive habitat may have 
caused the observed comparatively low levels of day­
time bear use along roads during fall. 

During faJJ a pattern of daytime bear use similar 
to that of summer was evident around developments. 
Our interpretation of this pauem was similar to that 
of summer: habituated bears tended to occupy zones 
within 3 km and especially within 1 km of devel­
opments. Usc greater than expected within 1 km 
likely reOected the presence of food-conditioned ha­
bituated bears. If the presence of habituated bears 
accounts for bear use greater than or nearly equal to 
that expected out to 1 km, then bear use less than 
expected in the broader area out to 4 km could be 
attributed to avoidance of developments by other 
bears and lack of human-related foods so far distant 
from developments. The area out to 4 km also co­
incided with low average productivity scores and per­
cent fore.c;t area. These habitat factors would have 
probably contributed to, rather than mitigated, a day· 
time avoidance response by grizzly bears. 

CONCLUSIONS 
Three phenomena were evident from our analysis: 

(1) bears selecting more productive habitat, (2) bears 
avoiding beurs, and (3) bears avoiding humans. Our 
analysis further suggested that the relative strength 
of these phenomena varied with season and cohorts. 
During spring females apparently selected highly pro­
ductive habitat and secondarily, responded to the 
human presence. Adult males were apparently more 
indifferent to habitat conditions and further removed 
from humans. During summer strong selection for 
highly productive habitat was not evident by any 
cohort; and avoidance of humans and other bears 
more evident. Subadults and females with cubs were 
apparently most likely to avoid other bears, and fe­
males with cubs most likely to avoid humans. During 
fall all cohorts were probably strongly motivated to­
ward selection of highly productive habitat. Even so, 
adult males apparently displaced other cohorts from 
the most productive habitat. Secondarily, bears also 
avoided human!\, but in areas inherently less pro­
ductive. Because adult females and subadults tended 
to be distributed closer to roads and developments 

and accounted for a large portion of locations espe­
cially during spring and faU, these cohorts were likely 
responsible for a large part of observed avoidance of 
humans. 

Avoidance of humans using roads and develop­
mc;rts m Yellowstone Park probably exacted a cost 
o£the gniily 6C8r population. Adult females and 
s1!_badults apparently bOre a disproportionate part .of 
this cost. Knight and Eberhardt (1984, 1985) have 
suggested that viability of the Yellowstone grizzly 
bear population is in large part contingent on sur­
vivorship of adult females. Mattson (1987) has also 
suggested that adult females, unlike adult males, ex­
perienced an ongoing energetics crisis; weights, mor­
tality, and fecundity of adult females were strongly 
related to year-to-year and geographic variation in 
habitat productivity. Avoidance primarily of devel­
opments during spring and roads and developments 
during fall aggravated what was already an appar­
ently marginal energetic situation for adult females. 
Thus, we conclude that avoidance of roads and de~ 
velopments by grizzly bears in Yellowstone Park 
probably resulted in poorer condition adult females 
and, consequently, higher mortalit r d lower 
fi un tty or e co art. However, we did not de­
termine the extent of this effect. 
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GRIZZLY BEARS AND RESOURCE-EXTRACTION 
INDUSTRIES: EFFECTS OF ROADS ON BEHAVIOUR, 

HABITAT USE AND DEMOGRAPHY 

BY B. N. McLELLAN AND 0. M. SHACKLETON 

Department of Animal Scie11ce, University of British Columbia, Vancouver, B.C., 
Canada V6T 2A2 

SUMMARY 

J 
(I) Roads are an integral part oft he development of resource-extraction industries. We 

wanted to know whether grizzly bears were displaced by these roads from adjacent 
habitats. Over 7 years. twenty-seven grizzly bears were captured and radio-collared in 264 
km2 of the Rocky Mountains, containing active tree-felling and petrocarbon dcvclop-

(

ments. 
(2) Most be:lrs used habitats within 100m of roads less than expected. This is equivalent 

to u hubitalloss of 8·7%. This is significant because many habitats close to roads contain 
important bc:ur food5. Avoidance of roads was independent of traffic volume, suggesting 
thai even a few vehicles can displac:e bean. 

( 

(l• Roads and nearby areas were used ut night but avoided in the day. Yearlings and 
females with cubs used habitats ncar roads more than other bean. These areas may have 
been rehalively secure because they were avoided by potentially aggn:ssivc adult males. 

(4) Limited dutn indicated minimal dcmogrnphic eiTects during our study, but roads 
increased ncccss for legal and illegal hunters, the major source ofadultgrizzly mortality. 

\

. (S) When rouds arc developed for resource industries in grizzly bear habitat, the bc:ar 
population becomes highly vulnerable unless vehicle ac:ccss and people with firearms arc 
controlled. 

INTRODUCTION 

Grizzly bc•trs ( Ur.m.,· arcto.r Ord) are considered to require wilderness and seclusion from 
man (llamer 1974; Cmighcad 1976), but much of their habitat is being explored and 
developed by resource-extraction industries (forestry, mining, petrocarbons). Previously 
r.mging throughout western North America, grizzly bears arc now classified as a 
threatened species in the contiguous U.S.A., and there is concern that their requirements 
arc lllrgcly incompatible with most resource development. Most published information 
concerns grizzly bears in urcas without resource-extraction industries, such as national 
parks (sec review in LeFranc eta/. 1987). 

There are many levels of bear- industry interaction, but the most immediate concerns 
the extensive network of roads upon which the industries depend. Roads increase access· 
for hunters and poachers, the probability of vehicle-bear collisions, and the frequency of 
energy costly night responses by the bears. Indirect population constraints can result from 
long-term displacement of bears from areas adjacent to roads. Roads often follow valley 
bottoms and pass through riparian areas which are frequently used by grizzly bears. If 
roads do displace bears, it leads either to increased pressure on similar habitats in 
undisturbed regions, or to the 'loss' of these essential but limited habitats. Some variation 
in bears· responses to roads has been predicted; adult females with young cubs may avoid 
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HABITATS SELECTED BY GRIZZLY BEARS IN A MULTIPLE USE 
LANDSCAPE 
BRUCE N. McLELLAN, Brtllsh Columbia Mlnlstly of Forasll. RPO 13, P.O. Box 9158, Revt~lstoka, BC VOE 31<0, Canada FRED W. HOVEY, British Columbia Ministry of Forvsts. RPO 13, P.O. Box 9158, Aevelstoke, BC VOE 31<0, Canada 

..t6etrael: The effects of sex. agedass, lllld season on habltits and elevutions selected by 56 r.adiucollared grizzly between 1979 and 1995 In the Flathead River drainage of southeastern British Columbia and the adjacent portion of Montana were evaluated using compositional analyses. 1Wo habitat selt'ction str.ategies were appuent In the population: mountain resident bears selected avalanche chutes at higher ele-.-ations during spring, while elevational migrating bean moved to low elevations and selected riparian habitats. During sum­mer, both groups of bean showed selection for areas that bad been burned by wildSre 50-iO yr previously. In autumn, riparian was the highest ranked habitat foUowed by forest and open forest. Regenerating cut-blocks lllld rock outcrops consistently ranked lowest. Results of this southern grizzly bear study differ from others in that bears were free to select habitats in both mountains and the wide valley lllld they .showed strong selection for some low elevation habitats. 
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Humans have bad a tremendous effect on the 
distribution and abundance of gri2zly bears in 
southern Canada and the United States. Within 
a centwy, the southern and eastern distribution 
of these bears contracted to rugged mountains 
and high plateaus where _few people settled 
(McLellan 1998). Today, maintaining grizzly 
bears in southern areas is a major conservation 
challenge (Servheen 1990, Banci et al. 1994). 

The remaining grizzly bears in Alberta and 
the lower 48 states of the United States are 
largely confined to parks and designated wil­
derness areas plus adjacent multiple-use lands 
of the interior mountain ranges. In contrast, 
only about 10% of the grizzly bears in British 

Columbia are confined to protected areas; the 
· vast majority live on multiple-use lands (Mc-­

Crory et. al. 1990, Herrero 1994). Yet, because 
most grizzly bears in the interior mountains live 
in British Columbia and it is through this prov­
ince that bears in the United States and Alberta 
are connected to larger populations in the 
North, conservation efforts on British Columbia 
multiple-use lands are critical to all southern 
grizzly bears. 

In an attempt to address conservation issues 
including the maintenance of grizzly bear pop· 
ulations, British Columbia has developed a griz­
zly bear conservation strateg)', a series of land­
use planning processes, and the Forest Practic-
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Grizzly bears kill more livestock ; in Montana than in all of 2014 Ausoll Hoall 
Associated Press 

HELENA- Growing numbers of grizzly bears venturing east from the 
Rocky Mountains are 
attacking more domestic cattle and sheep. 

Montana's livestock-loss program bas reimbursed ranchers for 42 animals ldlled by grizzUes so far this year - eight more than in all of 2014, not counting the 22 cattle lost this year to bears that have not yet been claimed. 
One report came from 

as far east as Floweree, 
Montana, about 100 mlles northeast of Helena, 
George Edwards of the 
Montana Livestock Loss Board said Tuesday. 

Wyoming officials 
expect a less drastic 
increase in livestock 
attacks and the range of roaming by grizzly bears this year. 14We're having 
what I guess you would 
call a steady increase in livestock depredation as grizzly population and area expand:' said Brian DeBolt, Wyoming's large carnivore conflict coordinator. 

This is only the third 
year Montana bas offered financial relief to ranch­
ers who lose livestock to 
grizzlies, but Edwards said the state bas long been encouraging people to 
report bears' interactions· with livestock. 

The number of animals killed this year amounts to a spike amid a long-term downward trend of grizzl.y attacks on livestock along the Northern Continental Divide, state and federal officials said. 
"These numbers vary from year to year anyway, 

and more reporting may be happening now because there's rehnbursement:' federal grizzly recovery 
coordinator Chris Servbeen said. UBut the big picture 
is that we try to mitigate 
conflicts!' 

Montana's Northern Rockies W'lldlife Manager Graham Taylor said mea­
sures taken during the last few years to electrify fences and fortify food storage 
have helped to reduce the number of bear-livestock conflicts in parts of Mon­tana despite a growing number of grizzlies. 

FWS_Pub CMT_006255



RED SQUIRRELS IN 
THE WHITEBARK ZONE 

Daniel P. Reinhart 
David J. Mattson 

ABSTRACT 
Report• raulu of a 1tud1 of i~~Uractiou G1J'lDIII red 

•quii'NI. (TamiuciUTUa hudeonl~:~~a). ~Man (Umaa lpp.), 
and wAilarlt pirw (Pinu. albicauUa) from 1984 tlaro116'4 
1987 in 11Drl'4-c.ntral Ycllow.tone National IW-1& and in 
the t~icinily of Cool. Ci~;y, 14'1'. 'I'M. paJW Mall IIIith ,.,,,.that putallt to hobltGt relationll&lpl o(f'lltl~q,.,._ 
rcZ. in IM auhit.6ari piu .-us& Indica of twl~quimtl 
actl&llly and abiUidance a.wn ltV hat in IM ,..~o and ll1d 
Witat ~pa P.,.. ~ piM llandl &PeiW apptll'• 
ently not (DIIOI'G61c hG61141 for red aq~ In «k while· 
bcarl.pju aOM, cona of ollwr c:oni(n: •p«:iu ~ 1lfttkd 
tQJI/f!et l!!"h WlriofiGM ill wh.itcbarll pln! COM~· 
ti~ Q,timpl red , 9 ,.'iftl &lbitat in tm• .!!W IWl.iitMl j, ;!•tontl. with hilh tree 1peeia diWI'Iity, baaoliU'fO, and 
_pilOI!rMntCil fouona6Uitii. AM110l Jlut:tuatlOIU in red 

•quirrel ck,..itic1 refl-:lcd y«U"ly &Mitebarlt piu cone 
proJuction in •land. with a hiBh whitebari pin. COI'IIpo· 
nent. Bear. moy play a roh in JW6ulatill8 ral~quirrel 
abundarure in wiUt•barll plM.tond.. 

"1NTRODUCTION 
Red ~uJrrtll (7bmiuciUI'UI1uullonie,.) an commonly 

aaoeiat.ed with confferou roruta. They nmp exten· 
~velyin the banal resiana oCNorth America from AJuka 
to Arizona and ftam nortbem Quebec to the Appalachian 
Mountain• (Smith 19'70). Red aquJn.la are typicaUy 
cliumat. eolitary, and IW!tive throushout thl y.ar. 'Dleh' 
diet eonaiata primarily or the reproductive pnclueta or 
treea, f'unp, and ahrube within the foreat. they occupy 
(C. Smith 1968). AJthqh nd aquirnl1 are well adapted 
to Uve on • variety offoocllavailable durin& the IJ'Owinr 
•aaon (Ferron 11nd othen 1986), i a Rae Mountain• 

ut rel on ltored conifer ... da for 
(Finley 1889~ Ruacb and der 1978). Cgifcr aed con• 
npra~Ut ttonl!l• Nih=-.._ peckape tlaat ... nla· 
tiQ)y nlla&ant to nall!l! (Wei,l and Hanaon 1980). 

Red aqulft'ela aubaiat on a •uonal food eupply on 9 
a year·round buia by caehl~ and atGrinr conifer 1Md 
eonea pthered withil:' eatabliahad, defended t.rritoriea. 
Gatherinr and at.orin& COMI occupy up to 80 percent 

Paper,__ ... alU. IJIIIPIIIIIIII an WWWwll: Plae r.c.,.&era~: 
Eca&cv aM........,._, fila HiP·MIIGAWD S..III'CII, Bouman. MT, 
Mardl ... 3l,IMI. 

Daniel P.IWalw\ Ia WIWHI't ,._..nldaa and Daorld J. MaUioa 
Ia Wildtifa BialaP&.In~ Oria11 Saar SWcly T•m. Par-a, 
~ .. , '" "' '-•~••• '"'/ . If • ._,.,. • .., • ,MT, 

----·--·· 
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or their dally activity from Ausut through November 
(C. Smith 1968). Individual tmitoriee are nonover· 
lappinr and cont:iguoua within fonat habitat. and are 
derended t'rcnil other red aquJrrel• nprcllua of aax by 
vacallzatiOM and by chuinr lntnaclar equ.lrrela (Rusch 
and Reeder 18'78; C. Smith 1988). 

A larp. cutnUucl mlc!Un i1 a major feature of a red 
eqpfiii1 iiffi~ M!ddina an IJ~ tra~tlonii!Y uaed 
to cache and ron-conu irid con;., onar,. amounts 
~· CUpPinp. 2:'Loccufonally utend Into •Prinp, 

and creek bo a wbm iddid mOiatunl riilpa 
prtMJY! cane• in a cloucl. mon •torable condition 
(Finley 1969). 

In hJ~ .. levation mountain far.ata alweatem North 
Amari wblt.biik pine (Pinu. albicauli1) tree1 produce 
annually fluetuatinr cropa oflaqe, edible ~eedl (Forc:ella 
ifi'd Weaver 1986). 'l'hese seed• are extenaively uaed by 
wildlife euc:b u Clar~• nutcracker ()'lucjfraaa columb;. 
ana), bean (U,..,. app.), and red aquift'ela (Kendall 1981: 
Tamback 1982). The lanro. edible aueda ofwhltebork pinJ 
an a e d over other coi\ifora by red aquir· 
fti, =~~ =h•d wben avail8ble (Hutchins and 
Lanner 1982). Whltebark pine •edt are abo an Impor­
tant f'all and apring food for grizzly bean (Un"' arcto.t) 
within the Yellowstone ecoayat.em a"d are obtained nl· 
moat exclullvely by raiding aqu.lft'el cache• (Kendall 
1981). During1984 through 198'7 thelnteragency Grizzly 
Bear Study ~am (JGBST) etudied the inteft'elationships 
or sriuly bean. red 8qUift'ela, and whitebarlt pine. Habi· 
tat nlationehipa otred aquimtls within tbe whitebark 
pine sone are presentecl here. 

STUDY AREA 
Our aLudy area conli•ted of the Mount Wuhbum mu­

llifin north-c.ntral Yellowatone National Park, and an 
area m tha Gollatln National Foraat near Cooke City, MT 
(fig. 1). Both areu wereloeatad In hiper elevations of 
the aubalplne zone on moderately ataep topoeraphy. Ele· 
vatlona ranged from 2,360 m (7 1800 ft), ju1t below the 
lower elevationallimlta orwhitebark pine distribution, to 
2.865 m (9,.(00 ~) at the upper limit. or enct tne lr'OWth. 

Moat etudy area timber cover wu mature to ovor· 
mature with aame atonda of pole..SI8d1 even-aaed tree•. 
Whltebark plne oc:currocl throuJbout the ttudy area and 
wu varii'Naly repre•nted from dominant to .:attored 
individual•. Whitebclrk ptn~ WN mOre prevalent in 
the Mount W.ubbum area thcsn.in the Cooke Ci~· aroo, 
when lodgepole pine (Pin111 c:ontorlo) wu a more common 
dominant. 
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H • •te ¥1!!0 I ..-..... 
Figure 1-Localion of red aqulmti11Ucty ... CAS) 
and whi..tladc piM ~n~naec:q: Mount Wuhbum (8) 
and Cooke c~ (C). 

The study area Included live major habitat type. de­
scribed by Steele and other. (1983). The Piraut albit:aulll 
(PIAL) •ri•• habitat typH prevailed at hlp el.vations on west and south upeeta, The Abia /Gaiocorpa/Voccinium 
•copariwra-Pin~U albicauli• (ABLAIVASC.PIAL) and 
Abia loaiotorpo/Vact:inium globuloN-Vaceinium ~ 
ium (ABLNVAGL-VASC) habitat type ph ... • wen the 
moat common habitat types in our atudy ar-. The .Abia 
lo•iocorpa/Vaccinium acoporlum-Vocciralum teOpariwra 
CABLAIV ASC.V ABC) pbue, Abia lulocorpafflaalictl"um 
occicl.ntck CABLAITHOC), and Ahia luiocorpa/SpinMO 
hetulifolio CABLAISPBE) habitat type• oeeurnd at low 
elevation.. The wet site Abia loaioc:orpa/ColalfUJitnMiu 
canackMu (ABLA/CACA) type wu found near crtek 
bottoma and ... Pl. 

METHODS 
We deJlneated homogeneoua timber ltanda on USGS 

16-n topqrraphic map• and 1:20.000 and 1:30,000 color 
aerial photographs. Lint tranaeeta were laid out to inter­
cept all atanda so that no tran..c~ inteneeted and atand 
edge efl'ect wu minimized. Tranlecta were laid out with­
out bfu toward timber atanda or toward the monitored 
.qulrrel population. Tranaeet lenltha were dettnnlned 
from airphotoe and eorrected for alope. 

-~.----
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Field work wu cancluct.od f'rom mid·AUiUst to mid­
September from 1984 through 198?. S.1innln1 and end 
polnta were located uainr airphoeo ln&orpnklaon and 
marked with atak11. Two people walked all tran..cu 
each )'8111' durirt~ daylight houn; one penon maintained 
compau bearin1 and distance padnr. while the other 
penon wu responaible for o._rvinr and recording aquir· 
rei .tsn. Rel'alar pau ... were obeened ewry 100 to 200 m In each atand for habitat evaluation. 

AU standa wen lclentiftecl by forest habitat type (SC.le 
and othen 1983) and forut c:av.r type <Oeapain 1977; 
Matt.on and Reinhart. thl• proeeedinp). In addition, 
bttwttn 5 and 28 ~matleally placed variable-racliua 
oventaey plot. were taken In each stand (Mattson and 
Reinhart. thf1 proc:Hdinp). 
Recl~quiml data were coiiiCtld aMually while walldna 

line tranaect. (Eberhardt 1978). Squirnl aip wu refer­
•nc:.d to boa~ Iowa ... 11 ~d!cular distance from 
tranaect. All unduptieated aghtinaa or voeaUzationa dia­
cemed from the tranaee~ and estimated to bt within 
stand bounds were ncol'ded. All tnctividualsqulrrel mid· 
derw obtervtd from tran•cu wore noted and described u 
active or inactiw baaed on the presence of cached cone .. 
fresh cone clippfnp, or aqulnela. Red ~~quirrel activity 
wu neordecl betwHn 0 to 60 m from tranHCt linea. Bear 
activity and btar-exeavated red aquirrel mlddena were 
also noted. 

We calculated two tnclicea of relative aquirrel abun­
dance f'ar habitat typee and f'or habitat type-cover type 
eomblnationa. We aummed etghtlnp and vocalizations 
and divided by total tranMCt lenath to derive Unaar fre. 
quency ot occunenee . . Similarly. we divided total mlddent 
by tranHet leqtb to derive Unear frequency of' middens. 

Annual whitebark pine cone production for Cooke City 
and Mount Wuhbum study areu wu obtained by count· 
ln1 conH on marked trees along predetermined wblcobark pine cone tranaec:ta (Blanchard, thfa proc:eedlnp). 

RESULTS 
Data nn coUeetecl on up to 60 km of line tran1ec:ta per 

study )'liar. BetwMn..U.and 51 tran.ctt that sampled 
bttwHn <&0 and 7<& atandi,_. walbcl annually on 
Mount Wuhbum. BetwMn 15 ~ t.nn.MCte aurveyed 
bttwHn 51 and 6& atandl near Cooke City. 

Annual whiteberk pine cone production variecl wict.ly In the atud)r anu (Ill. 2). Whitebck pine cone production 
wu hJ1h•t In 1985 and loweat in 1986. Cone en.,. in 
19&4 and 1987 went lntellftectiate. Coob City c:one data were mlaaiRI in 1984 an~ thentan extrapolated ualn1 
llmplalinear-r.sreulon. Amlal cone production in 1987 
wu believed to be hJshar than the eone c:ounta indicated 
becauae ~earlier than normal c:one maturation and har· 
vest and late cone Mlrveya (Blanchard. thia proeeedfnp). 

Several pattema were evident by linear countl oCvocaU· 
utiona plua alghtinp and active middens (table 1, fig. 8); 

1. Re1atlve1r little ~ufrrel activity occurrecl in PIAL •rl•:iiahltatt on Mount WuhbUrii. Th ... were mostly 
pure near-eUmu whitebark pine .tanda. 
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2. Moderate amounta of aqulrrelllisn ware round on 
the drier ABLAISPBE type and tn the ABLAIV ASC.PIAL phaM. 

3. A higher incidenc:e of red squiJTtt activity aeeurred In more meaic habitat. npn•nted by the ABJ..Vl1JOC habitat type and the AJJLAIVA.GkVA8C and ABLAI 
V MQ-VASC pb••• and in the wetter •ita• ~the ABLAI CACA habitat type. 

We calculated annual variation of *(UitTel deneity indi· 
~ for the major atudy area habitat typea (table 1). On Mount Washburn (ftg. SA). annual variation in squinel 
abundance pnarally nneeted annual variation in white­bark pine cone production. Thi• eattem W8l mOlt evident 
in.~:~P~phUebutwu ~nt in tba otil;1llftl;ml;i;;babiwt tva!.•· At.iy 
(fig. 38), aequential yean' variation or squirrel den.lti•• wu not u pronounced u on Mount Wuhbum with the exception ol the ABLAIV ASC-PL\L phaae when variation did reflect the whitabark pine cone crop. 

There were dift"erellCIH in the extent ofvariadon among yean h.tween the two lncUcat UMd to meuure ~quirrel abundance (fig. 3). Linear den.&tiea ofvoeaUzation. ancl 

MOUNT WASHBURN 

~ COOKE CITY 

ta 
~ a 

eo 11 12 13 " as 

YEAR 
Figure 2-Whilabark pine cone pnxllcdan, 11180-
1987, far the Maunl Waahbum and Cooka Cltv allq 
etaaa. COne prod&ICiion lor CoaU Citrin 1984 wu 
elllnpOialed. 

II 17 

Teble1-Meen dlnlllita (nlkm) andcoeffiCienta of yearly varladon of acdw red aqulrrel mldcienalor habltal typal of the two &Jit'i 11'111 

Midden denal~ 
Mount Weahllurn CookaCIIV Hew .. ,.,,. i c.v. i c.v. 

ABlAICACA 3.14 0 .60& 2.35 0.719 
ABLNTliOC 3.20 0 .233 1.63 0.355 
ALBANAGL·VA!S/; 2.60 0.071 1.92 0.250 
ABLANASC-VASC 2.78 0.243 
ABLAIVASC-PIAL. 
LPcov.type 3.80 0.388 4.34 0.737 

ABLANASC-PIAL, 
WBcowreype 1.1& 0.648 1.38 0 .188 ASLAISPBE 1.53 0.580 

PIAL•riea o.u 0.200 

..!JIL(rS • 0.675. P. < 0.001 g, 5). ABLNV ASC- , ~ . PW. habitat type·whitebark pine cover type -deviated the "'' m01t·from thfa nlationahip. Lodgepole pine COYer typet of ~v 
the ABLAIVASC-PW. phue ftt the general nlationahf~ of haul ana and equlrnl cleMity. At. an ayel'llft hpea] 
ana af'1•• than 87.7 m11ha (90 ft*/acn), no nadent ~ ~qUirrela oceurreCL Mean bMalana for the PIAL leriea deOned thia extreme end point. · ~ We aleo related a aynthetic environmental variable, 
'.Ate favorability. • to mean tquirrel midden abundance (fig. ,). Site favorability wu an Index that positively 
weighted direct Hlar radiation and neptlvely weighted 
wind exponre and elevation. Mattlon and Reinhart (thia 
proeeedinp) mon fuJJy deiiCiibed this variable. ~ulrrel 1 abundance wu lowest M the CGlcleat,-hJth~t 
wind-expo!!d habitat tne• <t • 0.'192, P < 0.001). Vari-: ation from thi• nlatlonthip wu auodated with overatory aped•• divenity and hirher buaJ areu ofwhitebark pine ancl Dourlaa~flr CP•euJou&~p JMMkaU). Habitat types wt&h 1•• ~qufrnl densitiMincluded the PW. •riH, which conaiated g[a]m111t port wbft.ebiik pine 1tands. 
ancl the ABLAIVASC-VASC h C p m • lne atanda. The lodcepole pine cover type of the ABLNV AS phue and the 
ABLAISPBE habitat type ahowed higher ~quirrel denli· 
ties than expected by lite favorability index. Higher lev1 ala were auociated with moderate overatory eli vanity and relatively high buaJ areaa oCwhitebark pine ancl 
Douglaa-fir, reipcctive1y. 
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Figure 5-Relallanlhlp of Ktive mldcMn danlity and ID&aflimta.r bual..._ lot lhe Mount Wuhllum 
aiUdyatN. 
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SITE FAVORABILITY {INDEX) 
Figure s-Relallonlhlp of Ktive lqUimll midden 
density and lillla\IOf'llbllty lndu for .. Mount 
Wuhbwn •utt .,.._ ......,. atuch dlaMn 
ant OYIBIDfy cllllllily (e"; Shannon and 
Wea ...... 1813) far .,. COIIMpOnclng fnle, 

DISCUSSION 
Lin• tranteeta have been u.d in pnvioua etucllea 

to deiCribe the relative abundance r4 wild populatiorw (Burnham and othen 1980; Eberhudt and otben 1978; Hayne 1949). Indirect evaluation tec:hniquu have been uuful mauuret or animal abunclance when UMd to com· 
pue data betwHn areu and time perioda, or to auociata habitat parameten with wildlife populatlona (Halvonon 1984). The to1lowinl criterialhould be met to reduce biu 
and variabiUty in auditory and viaual Une tran.cta olred equirnla (Eberhardt 1978j Halvonon 18Hi Hayne 1SM9): 

5 

1. Sample ciMtsn incl\ldN 11iandardized methods that are repeatahlt. 
2. Tranleeta an laid out without biu toward the moni· tared population. 
3. Time of day or MUOn in relation to animal activity pattam• doe• not vary over the caune of the aampllng perlocl. 
4. The eft'ect. at'toposraphy and cover on animalra­aponae to the obeerver an known. 
5, Manitarina or a population f• undertaken for a time p«iocllq enouah to cover Cull cycle• or population abundance. 
Thf1 atudy of red aquirrel population• appeared to hove 

met the• criteria. Red aquiml vocalization• could be 
beard between 0 to 60 m from tranaet lines. and usually occurnd when the obNrver entered a nd equirrel terri· tory (C. SmJth 1968). Red .qulnwla and midden• were llishtacl between 0 to 40 m ftoom the tranteet llne1. There were no apparent ctifTerencealn the frequency or aquirrel eaJia or aiptinp related to time d\lring daylight houra; 1tand boundarie• and red equfrnl tenitorle1 were diiiCl'ete 10 that topGJraphy ehanp1 wen not critical to our evalu­ation. 'nli• •tudy eneompaaed 4 yean that included high, low. and lntennecUate whitebark pine eone eropa. Although more yean an needed to fully monitor red aquirrel popula­tion tnnd. (Halvonon 1984)1 110me aapects or red squirrel habitat relationship• can be addreued. 
The hlth cOJnlation or vocalization plus lighting 1 densitiu with midden densities suae•ta that these two indices nOected the same phapomenon, and tenaa to 

c:orroborate.the v.Uctity,ofoach.a a measure ofaq~rrel 
abUndance. Ttl• sreat.er.ft'equency of vocalization plus llighting densitiea relative to midden densities could bo.ve been a nOection or our greater •naitivlty to red equirrol activity becau .. or the greater detection range or vocaliza­
tions relative to middens. 'nle exponential increue and ll'eater variation afvoc:alizationa and.sightinp with ra­•pect to middena could also nOect poaitive ac:ouatic:al 
feedback llimilar to ruft'ed JI'OUIIt (Bonua umbrellut) 
behavior (Rogers 1981). With inc:naains aquitTel den•i· ties (midden densltiu), there eould have been an expo· 
nentlal incna.M in vocalizationa triqered u a politive 
Hlpm81 to one ~~qufrnt••lnitlal call. We IUipect that 
thl1 IICOnd aplanation holda, and 10 c:onsidared squirrel midden abundance to be a more raltable lnclic:ator ot 
~qulrnl density in our atudy areL 

teb.rk lna s.one a entl constitute• 
@treme of there cflu rnl niche. Pun whitebark pina atanda, rapre•nteby the PIAL •rin habltat type•. were not hoapltable habitats for nd squlrrel1. Faetors 
that ':2J~ntribute to the lack of red 119uirnls ~ white k ln. atancb incluCLilea total ovento basal are 1 varsity, hishly variable cone cro • 
eharacteri•tic w te p1ne. an e 1 • c d. bar_!h envlronmenti aaoc:iated With th8M standi. '!lie moro me~c and wetter habitat type• tupported more red equir· rela. Th .. habitata had more oven;." diyenity. which In turn oft'aftd nd aqUlliiia otbtr • d .. !. cone cropt 
when l!_hitebark pine ued. were not available. Lodgepole 
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pine wu an important conlf.r !p!de! to Ted !qlllrn1L 
Although le• pnfernd by nd lq\lirnl• compared to 
some other tree IIJ*!i•• CPinley 1969). lodppol• pin• played an important 1'0leln ml~qulrnl habitat by pnmd· 
ins• men col!!lttent .au.rce al•rotinaau and thu• III.Jlh 1torable caae1 (C. Siidth 1968). 

AnnuaJ Vifiition IJl fi4 equiii.l unaitiH apparently 
renected reneiil whitibiii Pine cone cro.,-ln ltandl 
witli am;era~lh nonorwhitebark pine. Thi•,.. oac e nt m IA1VASC:PIAL ph .. 
of both the Cooke City and Mount Wuhbum atudy 111'181. 
AJthouch cone crops of other conifer aped• in mixed 
uncll were not meuund in this 1tudy, they appuently 
played an important role in the red •rnl .. food aupply, 
especially in y.an of poor whitebark pine cone mut (Finley 1969). In pnenl, ~quirnl densitiea ln alJ·habitat type• wen more •Mtdve to whit.barlc pine cropt~ in the 
Mount Wuhbum atudy III'M where wbltebark pine wu 
more prevalent than in the Cooke City ltucly lftL Two 
factors may aple!n put.r yearly ftw:tuationt in nd 
~quirnl denlidHin ltanu with anb.t.ant:lal amount ofwhitebark pine: 

1. 'nae faocleupply auoclatecl with larp whitebuk 
pine cone crop1 may allow the temporary eltabUehment 
of more terri &«in and ~qulrnla in anu that dicl not 
previo01ly nppart nd equirnla. 

2. Bear upncladon ohed lquirnl cache• may com­
pound the effect. ot vuiabte wbltebark pine era,. by 
further disrupting the aquirnl population eoc:ta1 etatUI, by competing for food, and by occuionally eatingJ'ed 
aquirnl• outript. Squlnelnmain•lhow up ln piuly bear .:at. containing whitebark pine MIU {KnJJht and 
othen 198'7). 

Regulatory factcn have been luntifiecl for nd ~qulm~l 
population~ in othw 1tudy anu. C. Smith (1@681Jul· r••tecl that teiTitoriallty .Uow.d inclividual "d ~~qulrrela 
the optimum condldona for huwatSn1. atorin1, and U• 
fendinr aiiiUICinal food 1upply tbro\llhout the year. U. 
further demon•tratad that tenitcny liu wu nla to ~ foochupp y. or wu v..... anal to babl 
i . mp an ith (1970) found a et:ron1 correlation 
betw .. n white epmce (Piaa 6ltzUDa) cone crop1 and nd 
aquirnl population level1. Howewr, M. Smith (1988) 
ahowed that nd ~qulrnl population~ eould IUI'Yive a 
white epnace eon• crop failure by a~ehinJIUrplUI cone• durinr rood mut yean. 

Red -aulrnl populatSone in our etudy anu may he 
lnftuenced by bear u• and ftufble habitat nqulnmenta 
of aqulrnla. 0\U' atucly ana included the eclp ot occupied 
red aquinel habitat. In the whltebark pine aone thle •cis• varied with whitebuk pine cone produdion. In yean or 
unu.ually larp whJtebark pine crop~. red aquirnle occu­
pied pure whJtebark pine atanda (Kendall 1981). How­
ever, thla occupancy wu pi"Gb.bly llbartUved. We fbund littlelisn ofpermanent ncl aqulrnl occupancy In et.andl 
with • hlsh percentap otwhitebark pine. GeneraUy, 
with increued lllte favonbillty and •ped• diversity, 
midden• wen characterbed by lncreuiq amount. o( 
cone debrie that Indicated a Jonpr hl•tory of' occupancy. 
Red aquirrele apparently utabUehecl tranlient territorial 

-----.,--------

In whftebu'k atanu during yeant orlarp cone c:rop1 be· 
eauu of the hiah forap qualltyotwhitebark plneaeeds. We are nat eun how thie wu nalisecl, but it wu proba­
bly by the immlll'&tion o( juvenile• or ezteneion otranpe by utabliehecl equlrrela into a.UU.nt whltebark pine atandl. Squlrnla probably do not nrvtve poor mut yean in nearby pun whitebark pine at.andl becau• of frequent 
poor cropt, the lack or alternative foocll, and depredation• 
by bean that pouibly deprive them of an additional yeai• food. Oplev (1940) detcribed a limJiarly dynamic 
llituation f'cr the European aqulrnl (Sciur.,. uul.faria) 
in the ranp oC Asian etone pin• (nbuction Cembrae). 
He cleecribed tranaient territarie1 and even mue 
"mipationl• followinl YHl'l of crop fail una. 

Man I'IIIU'Ch fa neecled to better unclent.and the nla­tiOMhipa among wldtebuk pine. ncl ~uirTel-. and bear•, u weU u how epecltlc llMcultunl treatment. affect thie 
eyetem. Lon,.r term etudy ie requlnd to ..... , nd 
.caulrnl population napon~ee to variable whltebar'k pine 
cone crope. In mJud and pun whltebuk pine •tandl, 
red aqulrnl denllltieallbould be monJtond, ae ehoutd 
cone mat of all conifer 8J*l•• etratiled by 81• and lize clauee. Study Cllnd 1qui1nl teiTitory lizea with napect 
to clitrennt hahltate or whitabark pine crap1, u well u 
territory stablllty with re~peet to lite fawrability would 
provlu valuable tnei1ht into nd equiJTe1 population regu· lation tn thia 10ne. Mare data an needed to uee11 the 
interactlan between bean and red tquiJTel population• 
in the whitebark pine sone. Thi• may be approached by 
relatinglevela of midden uee by bear• ~annual vari­
ation~ in nd aquirnl deneitie• and whitebark. pine cone 
crop e. 

MAN'AGEMENT IMPLICATIONS 
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whitebarlc ::• tr.•ln •h•lt.erwood cuca would reduce nd 
aquiml d•~tl.byiiid'iducwmt.orY ~an= .II!!LPianthtrwldtabark pin• ... dlt. 7ftle.l 
tingmay benefit lona-tenn manapmentotthe• .tanda, but 
will have Uttle pamtlw eft'ect until th•• .tow srowtna trMI 
are mature enouch to bear c:ana. Both pract5c:u would 
lnc:re ... human acceu and activity'. lncreaMd riak of' bear 
clltplacement and mortality would outwelsh any plna 
aehieved by overt f'an1t IIWUpulatlon. 

.... 4.~ ... CES 
Arno. S. F.; Hoft', R. J. 1989. Silvie~ of'wblteberk pine 

(Pinu. olbiaaull.). Gen. Tech. Rip. INT-253. Qadln. 
UT: U.S. Department or Apiculture. Fore-t Service, 
Intermountain Rau.-ch S&atlan. 11 p. 

Burnham, K. B.; Anclenon, D. R.; Laake, J. L. 1880. 
Eftlmatlon ot cten.ity from line t1'anaect ampll111 of 
bfoloeieaJ population-. Wildlife Moncpapb '72. 202 p. 

Delpfdn, D. G. 1977. P«at mcce.JdOIUIJ .taa• in 
YeUowstone National Park.lnf'or. Pap. 32. YeUowatone 
National Park. WY: U:S. Department of' the Interior, 
National Park Service. a p. 

Eberhardt, L. L. 1978. Tran.et method~ for population 
etudieL Journal oi'WUcUife Manapment. 42: 1-31. 

EberhiU'dt, L. L.: Chapman, D. G.: Gilbert, J. R. 1979. 
A nvlew of' marine mammal cen8UI methodL Journal 
oCWiJdlif'e Manapmant. 88: 1-46. 

Ferron, J.; QueUet, J.P.; Lemay, Y. 1988. Sprinr and 
aummar time budptl and feocllnr behavior or the nd 
~quirrel (Tomiaaiuru. Jaudlonic:u.). Canadian Joumal 
ofZoo101Y. 64: 386-891. 

Finley, R. B., Jr. 1989. Cone eache1 and midden• of' 
7\amiallduru.ln the Rocky Mountain J'!lion. In: Contri· 
butlone in mammalOI)'. Mite. Pub1. 51. Lawnnce, KS: 
Univen:ity of'Kanau, MUMum of' Natural History: 
233-273. 

Foralla, F.; Weaver, T. 1988. Cone produc:tlon in 
Pinu. alb;mulu f'orutL In: Shearer, R. C., compiler. 
Proeeedinp-eonJf'er trH aeecl in the inland mountain 
we1t l)'mpolium; 1985 Aup.t 5-6; Miaoula. MT. Gen. 
Tech. Rep. INT-203. Orden, UT: U.S. Department of' 
Alriculture, Fonat S.rviee, Jnt.nnountaln ReNareh 
Station: 68-76. 

Halvorwon. C. H. 19S.C. Lonr term monltorinr ot naall 
vert.bratea: a review with auaui(one. ln: Johneon,J. L.: 
Franklin, J. F.; Krebfll, R. G., coordL Proc:eedlnp­
l'eMarch in natural..-.u; buellne monltortnr and man­
apment. Gen. 'hc:h. Rep.INT-173. Ogden, UT: U.S. 
Depanment of Apiculture, F01111t S.rviee, Int.rmoun­
taln Farut and Ranp Experiment Station: 11·25, 

Hayne, D. W.19<i9, An euminadon of the 1trip C:.ftiUI 
method for eatlmatinr animal populationa. Joumal or 
Wildllfa Management.13: 1-'&-157. 

Hutchina, H. E.; t.nner. R. M.1982. 'nle antral role of 
Clark'• nutcracker in the cUaper..l and eetabUahment 
ot whltebark pine. Oecalolfa. 56: 192-20L 

7 

Klmp, G. A.; Kaitb, L. B. 1970. Dynamica and nplation 
af'red equirrel (2\amiaeduru.luu:l.onleu.) populations. 
EcolOI)'. S1(5): 78S·7'78. 

Kanclall. K. 0. 1981, Bear uae ofplnenute. Bouman. MT: 
Montana State Unlv.mty. 2S p. Th..ts. 

Knilbt.Richarcl R.; Blanc:hard. Bonnie M.; Mattaon, 
David J. 1987. Yallow.tone piuly bear inveatlptlana: 
annual nport of the lntanpncy Study Team, 1986. 
Boaeman. M'T: U.S. Department of the Interior, 

_..Matlcmal Pwk Service. 82 p. 
~iaan. C. M.; McCI.tn. M. W.; Donoho., R. W. 1880, 

Effect~ or cleamattlna OD rray 8quirn1a. Joumal ot 
WlldUf'e MtMPment. 44: .08.,.12. 

OKnav.I. V.1940. Mammal• clthe U.S.S.R. and acijaeent 
countrleL Volume IV. Roclenta. hdat.el'•tvo Akademl 
Nauk" S8SR. Ma.kva·LenlncnuL 429 p. Tranalated 
from Ruaaian, 1966. Iarul PrGpam Cor Sdendfte 
Tran.latlou. Jaruulem. 

Rcpn, R. D. 1981. Faeton d'ectiqndl'ecl lfDUN drum­
illlnr eounll flliGUthwtltern WiiCOIUdn. Joumal or 
Wlldllf. Manapment. 45: 409418. 

~b. D. A.; RMder, W. G. 1978. Population ecolOSY 
ol Alberta ncl tqUimlt.lcolOIJ. &9: .f00.420. 

Shannon, C. E.; Weaver, W. 1963. The mathematical 
dwary ot cammunlcadon. Urbana. U.: Unlv.mty 
of DUnol1 Preu. 11 'I p. 

Smith, c. c. 1988. '1'he adaptive natun or IOd~ orpniza­
,/ tlon in the pnua.of'tr.e aqulrrela Tamiaaciu,.,. Ecoo 

lotieal MoncJI"8pha. SB: 81-83. 
..)Jmlth, 0 . C. 1970. The coevolution otplne equirnl• 

(Tamiaclurw) and conifara. Ecoloafc:al Monqrraph1. 
40: s.t9-3'71. . 

,..Smith, M. C. 1968. Reel aquirnl naponaea to apruce 
cone fallun in Interior Aluka. Journal of'WildJif'e 
Manapment. 82(2): 305-317. 

Steele, R.: Cooper, 8.; Ondov, D.; Robert.. D.: Pft•ter, R. 
1983. Porett habitat type• or eutem ~daho-w.•tem 
WyomJq. Gen. Teeh. Rap.INT-14-f. ()edan, UT: U.S. 
Department ot Aarfculture, Fore•t Service, lntennoun· 
tain Pcnat and Ranp Experiment Station. 122 p. 

'l'omback, D. P. 1982. Nutc:raeken and pine: coevolution 
or coadaptation'l In: Coevolution: Proceeding• ot'the 
ftfth annual 1pring ayatematical)'mpoefum: 1982 
May 8; Chic:qo. IL. Chieap and London: University or CIUcap Pnu: 179·223. 

Wefll, P. D.: Hanaon, E. U. 1980. Obeervatlonallearnlng 
and the feed!nr be~vlor otthe American red aquirret: 
7bmlateluru.luuuonil:ur. the onqeny or optimization. 
Ec:oiCJIY. 61: 213-218. v 

Wolf, J, 0.; Zaucla, J . C. 1975. Red 8qufrnl ruponu to 
elaueut and thelterwoocl ayatem• in interior Alaska. 
Ra .. Pap. PNW-25!i. Portland, OR: U.S. Department or Apieultun, Forolt Serviee, Paeiftc Northweat Foreat 
and Ranp Experiment Station. 7 p. 

- ~ 
~ 

FWS_Pub CMT_006261



Journal of Wildlife Managanent 74{4):65+-667; 2011T. DOl: 10.2193/200'J-206 

Management and Conservation Article 

Hazards Affecting Grizzly Bear Survival 
in the Greater Yellowstone Ecosystem 

CHARLES C. SCHWARTZ,1 UnittJ Smits Gto!Dgical Su_,, Northtm Rotty Mountairr &imu Qnttr, Int=gmry Griz::Jy Btar StuJy Ttam, 
Fomlry Stimtts LA!Jtmztory. Montana Slalt Uniwnity. Btr..Lman, MT 59717, USA 

MARK A. HAROLDSON, UnittJ Statts (kqjogical Su_,, Nort!Nm Rody Mountain Stimu Qnttr, lntmJgmry Grizzly Btar Struiy Tmm. Fomtry 
Srimcu Woratory, Montana Stalt Univmity, BDUmlln, MT 59717, USA 

GARY C. WHITE, Dtpartmnrl rf Fish, Wi/Jlift, anJ Consnvation Biology, Cllorruio Stalt Uniwnity, Fort CoUins, CO 80523, USA 

ABSTRACT During the put 2 dcades, the grinly b= (Unus arrtru) popub.tion in the Gn:ata Yellowstone Ecosystem (GYE) Ius 
incrc:2SCCl in numbcn and apmd.:d its ....,gc. Early c:lfons 10 modc:l grizzly b= moltllity wa-e princiJWiy foruocd wichin the Unin:d Stlltes 
FlSh and WLldlife Service Grizzly Bear R.:away Zone, which cum:ntly n:pn:sc:nts only about 61% of known bear dinribution in the GYE. A 
more n:ccnt ;uulyail tlut explored one op:~ri~ covariate chat cncomp:wcd the entire GYE RJgg<:<n:d tlur griz:zly hc:ar rurviv:U wa• highest in 
Y eUowotone National P:u-1<, followed by an::u in the grizzly bc:ar Rca.""}· Zone outside the p:u-1<, ond lowest outside the Rccovay Zone. 
Although ~enr diff=nccs wichin !hac arc:as partially explained diff=nC"CS in griz:zly bear survival, these: 1implc spati;JJ COVllriatcs did 
not C<lp!lln! sit .... spccific I'C:ISOnl why hc:arl die at higher rates outoide rhe RCwvay Zone. Hen:, m: model ann~ survi\':1! of grizzl)• bears in the 
GYE to 1) identify lancbc:.pc fcatun:s (i.e., foods, bnd """"'S='cnt policies, or human disl\llhanC'CS fac~oro) rhat best dc:saibc spatW 
hctcrog~:ncity among bear moltlliries, 2) IJI'IIially depict the diffcn:na:s in gri:r.:zly bar rurvin!IICJ'OIS the GYE, ~~nd 3) demonstrate how out 

spatially explicit model of survival can be linked with dcmogr.~phic paramctcn 10 identifY soum: :utd sink lubit:lts. We used ra:cnr d.tra from 
radiom:ukcd hc:arl lo estimate sur\iv:.l (1983-2003) using the known-f~te d.tta rypc in Pr<>gr.~m MARK. Our top models suggested thar 
swviv:.l of indcpcndcnt (:age 0!: 2 }T) grizzly bean w.u best explained by the lcvcl of human dcvclopmcnt of the: bndscapc: wichin the home 
ranges of bean. Survinl improved as scrure habit:ar :and elevation increased but declined 111 road dauity, number of homes, and site 
~opmcnu in~. Ban hvmg in areas open to fall unguJate hunung S\J!;:;;:a higher rates of mort:iliry than bCiri lsvrng m :uCIJ CIOS@ to 
hunting. Our to.f_!!11iac:l Jtrongly IUPJIClrtcd previous n:search tlur identified roads and dcvclopcd sites as h=nlo to er hc:ar survinl. We 
~so dcmonstt:lled that rur.rl homes and ungulate hunting ncg:rtivcly :UfCCtCd suiViWI; ooilr ircw firHiiiigs. We illusmtc how our survinl model, 
when linked with csrimatcs of reproduction :and survival of dependent )uung, can be used to identify dcmographially the source ~nd sink 
lubitaa in the GYE. Finally, we discuss how this demographic modc:l constitutes one component of a habitat-based fr.uncwurk for griz:zly hc:ar 
consavarion. Such a Cr.uncwnrk ClUI spatially depict the an::zs of risk in othawisc good habir.u, providing ~ focus for resource management in 
theCYE. 

KEY WORDS Demography, Greater YcUowstone Ecosystem, griuly be:IJ', hazard modds, known-fate analysis, road density, 
secure habitat, soun:c-sink dynamics, surviw1, Unus nrrlos. 

The Greater Yellowstone Ecosystem (GYE) grizzly bear 
( Ursu.r arctos), listed as a threatened species in 1975, was 
fonnally del.isted by the United States Fish and Wildlife 
Service (USFWS) in 2007 (USFWS 2007). The bear was 
rdisted by court order in November 2009. Today, this 

policy, proXlmJty to humans and human developments, 
terrain features, and vegetation cover, as well as sex, age, and 
management history of individual bears (Boyce ct al. 2001, 
Merrill and Mattson 2003, Johnson et al. 2004, Nielsen et 
al. 2004, Haroldson et al. 2006). Moreover, these models 
have the potential to provide managers with spatially explicit 
assessments of risks, thereby focusing management activities 
(Nielsen et al. 2006). 

-population of grizzly bears lives in close p~oximity to 
humans and is what Scott et al. (2005:384) refer to as a 
"conservation-n:liant species," that is, a cies that is · sk 
from threats so persJstent t Jt requires continuous 
man!ljiCment to maintain population levels, 

Humans are the primacy agent of death in grizzly be;w. 
Indeed, rates of human-caused mortality determine the 
trajectories of most grizzly bear populations (Eberhardt et 
al. 1994, McLellan et aL 1999, Harris et al. 2006). 
Accordingly, understanding bear-human rc:lationships and 
modeling the mortality risk in human-dominated landscapes 
have received recent attention, leading to development of 
increasingly comprehensive, spatially explicit hazard models. 
For example, building on early studies that emphasized the 
effects of roads on grizzly bear survival (Archibald et aL 
1987, McLellan and Shackleton 1988, Mattson and Knight 
1991, Mace et al. 1996, Mace and Waller 1997), recent 
hazard models also consider differences in land managemc:nt 

1 E-mail· chuc~scbwtzrtz@UJgs.gov 
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Risk assessments arc typically ronsttucted using data from 
histories of rndiomarked individuals or the locations of dead 
bears (Boyce et al. 2001, Merrill and Mattson 2003, Johnson 
et al. 2004, Nielsen et al. 2004, Haroldson et al. 2006). 
Methods to model survival from marked individuals arc well 
established, allow for direct comparisons among habitats 
where bears survive and where they die, and constitute one 
component necessary to parameterize demographic models 
(White IUid Garrott 1990, White and Burnham 1999). 
Models using known mortality locations allow for an 
alternative approach when telemetry data are unavailable. 
These models compare mortality sites to random or 
telemetry locations but require assumptions about reporting 
rates and the spatial accuracy of the death sites (Merrill and 
Mattson 2003, Nielsen et al. 2004). 

Despite progress in modeling grizzly bear mortality risk. 
important challenges remain. Most notably, in the GYE, a 
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A grizzly baar swims across the ouUet of Shodlona Ulko in Yellowstone Nahonal Patlt where the number ol 
ecosy&tem-wlde bear deelhs hit a record In 2015 IMldllle managers "'Y more monauuaa are e•pected wllh 
a larger population, but some activists aro unsetlled by lhe loss or 59 gr1ulies. (Angus M Thuermer 
Jr./WyoFIIe) 

A record 59 grizzlies died in the Yellowstone 
ecosystem in 2015 
by Anqys M, Tbyermcr lr, I DECEMBER 22, 2015 

Conflicts with hunters and livestock were among the 
reasons a record 59 grizzly bears died In the 
Yellowstone ecosystem In 2015, the federal 
government's grizzly coordinator said last week. 

265 
SHAAES 

In addition to running Into hunters and being removed for killing stock, grizzlies 
also faced a dry year and were seen more often in developed areas, said Chris 
Servheen, grizzly bear recovery coordinator for the U.S. Fish and Wildlife Service. 
He leads the effort to establish an enduring population In the Yellowstone region. 

The number of deaths ~was the highest number of grizzly mortalities In the 
Yellowstone Ecosystem since 1970, w Servheen said In an email. He put the number 
In perspective, writing that the losses are ~not a big deal In terms of population­
level Impacts. 
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~Remember," he wrote, "that there are three times as many bears In the 
ecosystem today as In 1970: An estimated 717 grizzlies live In the ecosystem 
today, according to the Interagency Grizzly Bear Study Team, but some question 
the accuracy or that figure. 

Grizzly deaths are recorded according to sex and age. The number of females older 
than two years Is an Important component of the population. Consequently, 
managers have set an annual limit for adult female mortalities at 7.6 percent of the 
population. 

In 2015 adult female grizzly deaths exceeded that figure by 0.1 percent, Servheen 
wrote. Adult males died at 11.7 percent, well below their 15 percent limit. 

"Bottom line Is that annual mortalities fluctuate In natural systems and Individual 
years will vary," Servheen wrote. 

Numbe,.. .,. kll)' part of &ndangeNd Species Ad delletlng 

The health and size of the population are critical factors as the federal government 
begins to remove Endangered Species Act protection from the Yellowstone-area 
population. Wyoming, Idaho and Montana could subsequently Institute a grizzly 
hunting season. 

Fifty-five of the deaths In 2015 were human-caused. Investigators are probing the 
death of 19 Yellowstone-area grizzly bears, according to the mortality table. 
"Investigation" Is a label applied to probes of grizzlies believed kllled by hunters, 
poachers or nefarious actors. 

Fourteen bears were killed or otherwise removed from the population for conflicts 
with livestock and 12 for getting human food or for property damage, the 2015 
mortality table shows. Five bears were euthanlzed through management actions, 
four died as a result of collisions with vehicles, two were natural deaths and three 
bears died of unknown causes. 

The 2015 mortality figure of -known and probable" deaths exceeds the previous 
annual high of 55 that was set In 2012, grizzly bear advocate and watchdog Louisa 
WlllcoK wrote WyoFlle In an email. There also are unrecorded bear deaths, she 
said, and they could bring the 2015 tally up to 90 bears. 

Although the federal population estimate was set at 717, It covers a range that 
could be as low as 642, Willcox said. That led to her worst-case estimate. 

"Bottom line: there could be as few as 552 bears In the ecosystem," she wrote. If 
90 bears out of 642 were killed, that amounts to 12 percent of the official 
population number and would brlng the ecosystem count to "below the basement 
level of 600." 

Six hundred Is the fewest bears that the U.S. Fish and Wildlife Service would allow 
- after dellstlng - before It would prohibit ~discretionary mortality." U.S. Fish and 
Wildlife director Dan Ashe referenced that limit in a letter he sent to state game 
directors In September. 

An agency spokeswoman said the 600-bear minimum likely would never be 
reached after Endangered Species Act protections are removed. -rhe goal would be 
to manage for approximately 674 grizzly bears to ensure a sustainable and resilient 
population that utilizes the entire available habitat in the Greater Yellowstone 
Ecosystem," Serena Baker wrote In an email. "We do not anticipate population 
numbers to dip down to 600 bears." 

Members of the Interagency Grizzly Bear Study Team also say the population 
survey could under-estimate bears by 40 percent. That wide range perplexes 
some, Including Wyoming Wildlife Advocates. That nonprofit advocacy group asked 
AShe In November for a -definitive GYE grizzly bear survey." 

Federal estimates spread over a range of plus or minus 472 bears, wrote Kent 
Nelson, director of the group. "At this point IGBST's 'best available science' starts 
looking more like a wild-ass guess," Nelson wrote Ashe. 

-There Is a far better alternative to the chaotic situation," he wrote. That would 
constitute fta survey of the GYE grizzly population using DNA hair analysis.· 
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Tile current estimates are based on mathematical modeling, following 
observations. includlno those made rrom aerial surveys. 

Clarification: The official 717 count Is for the •oemographlc Monitoring Area,n that 
covers about 20,000 square miles across most, but not all, of the Yellowstone 
ecosystem. The IGBC mortality ch11rt includes bears killed throughout the 
ecosystem. Officials have said 10 Yellowstone ecosystem grizzlies died In 2015 
outside the OMA- Ed. 
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SECTION 3.3 

GRIZZLY BEARS AND TIMBER HARVEST 
J. S. Waller and IL D. Mace 

Two events that probably had a large impact 
on the South Fork griuly bear population were tbc 
construction of Hungty Horse reservoir and timber 
harvest. Hungry Horse dam. constructed between 
1948 and 1953, flooded 9,712 ha of riparian and 
upland hebitat. Accelcmcd timber harvest" began 
during the early 1950's with the removal of approxi­
mately 90 million board feet (mbf) of timber that 
would soon be flooded by Hungry Horse reservoir. 
In 1947 the maximum allowable cut (MAC) on the 
Flathead National Forest (FNF) was 65 mbf. New 
silvicultural technologies, and the increasing post­
war demand for timber, increased the FNF's MAC 
to 127 mbf. In 1963 144 mbfwas harvested on the 
FNF. nearly double the 1953 harvest of 75 mbf. In 
1898 only 3 sawmills opemted in the area with tim· 
ber harvested primarily from private lands. Private 
timber reserves supplied local miUs until the sec­
on4 world war. By 1953 20 mills operated in the 
area, and increased to 36 mills and 4 plywood plants 
by 1965. The forest road system c~panded with the 
increased timber harvest In 1939 there were 458 
Jan of roads in the FNF. and by l96S there were 
over 2, 763 km of road. After the completion of the 
west-side reservoir road in 1953, roads were built 
to the heads of every major drainage in the study 
area from Doris Mountain near the northern termi­
nus of the Swan Mountains to the northern bound­
ary of the Bob Marshall Wilderness. Expansion of 
the road system into the Bunker Cr. drainage on the 
northern boundary of the Bob Marshall was con­
troversial and hotly contested during the mid 1950's 
{Shaw 1967}. 

From the inception of the South Fork Grizzly 
Project, the effects of roads on grizzly bears were 
recognized as being an important area of research. 
By 1990 it was apparent that timber harvest units 
were a large component of the grizzly bears' envi­
ronment, and thus a suitable subject for research as 
well. 1n September 1990 a -graduate student 'Was 

employed to document the nature and extent of cut­
ting unit usc by grizzly bean. Tbis work culmi­
nated in 1992 with a thesis entitled "Grizzly bear 
use of habitats modified by timber management" 

~ 26 

(Waller 1992). 
Thi:; study employed a sample of 22 radio­

conared grizzly bears to document the extent to 
which grizzly bears used ha"ested habitats on a 
seasonal and annual basis, and how this use com­
pan:d to the availability of bacvested habitats. Use 
sites within harvested stands were sampled IIJ!d com­
pared to random sites within the same stand to de­
termine if grizzly bears were selecting unique 
microsites within stands or if use sites were repre­
sentative of the ·stand as a whole. 

Thesis results indicated that grizzly bears ~ 
nificantly avoided cutting units, during all seasons, 
at the study unit level of selection. However, study 
animals used cutting units in proportion to their 
availability within their seasonal 95% minimum 
convex polygon home ranges. No differences in 
use of cutting units by age or sex class were ob­
served. Use of cutting units increased during the 
summer, ud cJcarc:uts were used less than othct... 
harvest types. Grizzly bears were more likely to 
use cutting units harvested 30-40 years ago than 
older or newer cutting units. Also cutting units at 
higber elevations were more likely to be used than 
those at lower elevations. 

Also in 1992 the SFGP released it's Progress 
"Report for 1992 wbicb addressed annual patterns 
of grizzly bear selection for or against cutting units 
by elevation class. Again, oruy univariate ~sts were 
conducted (Mace and Manley 1993). Results of this 
analysis differed only slightly from those in Waller's 
thesis. No preference or avoidance of specific cut­
ting unit types was observed. Females were found 
to avoid cutting units at lower-elevations. Cutting 
units less than 12 years old were used less than ex­
pected. 

In 1996. we published the results of our re· 
search concerning the interaction between grizzly 
bears .and roads -(Mace.ct.al. 1996). This multivari­
ate 11111llysis incutporated habitat and elevation to 
assess the seasonal interactions between grizzly 
beats and roads at 3 leveJs of selection. One of the 
habitat classes in the analysis was cutting units. This 
analysis found that cutting units were avoided at 
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the 2nd order of selection (within a composite home 
~ge). However, we observed stronger selection 
for cutting units within seasonal home range poly­
gons; logistic regression coefficients were positive 
for cuttiu_g units for 67%, 79%, and 54% of radio 
collared bears during spring, summer, and fall re­
spectively. 

In 1997 we published a paper addressing 
univariate habitat selection, and again, cutting units 
were one of the h~bitat types in the analysis (Waller 
and Mace ln Press). Cutting units were found to be 
among the least preferred habitat types for both 
sexes during spring and fall within 95% home 
ranges. Conversely cutting units were among the 
most preferred habitat types for both sexes. within 
95% home ranges, durina summer. 

During 1996, we a~pted to publish a paper 
describing in greater detail the factors affecting how 
grizzly bears select cutting units. This publication 
failed the peer review process due to shortcomings 
in the data. Specifically. reviewers questioned the 
accuracy of the U.S. Forest Service records used to 
classify cuttin_g units by harvest method and scari­

. fication type. No field verification of tbis database 
was performed, or was possible due to the ages of 
the cutting units involved.' Further, the functional 
relationship between U.S.F.S. classification and 
actual gronnd condition was not clear. Several sil­
vicultnral systems were used on the FNF, such as 
clcan:utting, seed tree cutting, and shelterwood cut­
ting. Although these cutting units were cl-.ssed dif­
ferently, the actual condition may have been func­
tionally the same. We made an attempt to classify 
cutting units by current condition using satellite 
i~gecy, but we were forced to pick one dominant 
cover type to represent the cutting unit. In reality, 
cutting units could be mosaics of several cover 
types, and thus have different values to grizzly 
bears. No relationship was found between current 
dominant ovcrstory and bear use. 

Another serious shortcoming that has affected 
other analysis efforts is the small telemetry sample 
sizes involved. By 1994 we had amassed 2,248 
useable aerial telemetry locations on 20 individual 
grizEy tsenrs, but only 2S4 ( IIIII) occurred within 
cutting units, an average of 2 locations per bear per 
year. 1'bm wm: 1.503 cutting units within the 
study area. but bears were relocated iD only 188 of 
these units C12~ 9ne may perceive this as avoid­
ance of cutting units, however cutting units com­
prise only 15% of the study area. Given these fig­
ures, it is clear that bi-weekly aerial telemetry flights 

were insufficient to accumulate the 1~lemetry 
sample sizes necessary to analyze fine scale pat­
terns of habitat selection. 

The error associated with aerial telemetry lo­
cations further compounds the problem. About 50% 
of the locations in cutting units were within 75 m 
of the edge of tbat unit. Our telemetry was accu­
rate to 75 m, thus for 1271ocations classed as being 
in a cutting unit, we were uncenain as to whether 
or not the bear was actually in the cutting unit or 
noL In these cases ~he resolution of our habitat 
mapping exceeds the resolution of our telemetry. 
However, it appeared that grizzly bear distance 
from. or inte, a cuting unit is as expected relative 
to the avail$ility of distances (Fig. 3.3.1). 

Despite these problems, certain aspects of this 
database appeared robust, and recurred in the analy­
ses described above. The first of these is the appar­
ent av,!)idancc of cutting units at large scales or lower 
orders of selection. As selection order increased. 
from landscape or geographic levels to seasonal 
sel~tion within borne ranges, avoidance of cutting 
units decreased. This probably reflects the selec­
tion that occurred at lower orders and not high Type 
II error rates. Although the number of telemetry 
points was lc;~w. the number of individuals was high 
enough to minimize 'l)'pe II errors (Alldredge and 
Ratti 1986). 

The data indicated, and personal observations 
confirmed, that usc of cutting units increased dur­
in&. the summer when hucldeberries (Vaccinium 
globulare) became available. Some cutting units 
supported large patches of bucklebeiry, but there is 
no research that explained or predicted the spatial 
distn'bution or productivity of these patches. We 
have also found a consistent negative relationship 
between the age of cutting units and the amount of . 
use they received. Cutting units less than 12 years 
old were mucb less likely to be used than older units. 

We found that certain cutting units seemed to 
have seasonal concentrated use b.Y grizzly bears. To 
date we have been unable to attribute this use to 

• any factors within our databases. We suspected that . 
conc:entrated use was a function of abundant food 
resources (these cutting units seemed to bave Jots 
of bucklebenies), security (not necessarily related 
to proximity to open road, rather freedom from hu­
man disturbance). and the cutting units' spatial lo­
cation within the study iiea. This last factor de­
serves some discussion. We believe that use was 
also _related to a cutting units topographic position. 
Cutting units that bad high security, abundant food, 

2.7 

FWS_Pub CMT_006267



and occurred along major drainages or ridgetops 
received more use From restdent females and mates 
tbat traveled througn the comdor. Also units that 
occurred at the intersection of several home ranges 
could be expectell to be used by more·1Jears than 
those-within the core home range of a resident fe· 
mate. 

Grizzly bears have survived and successfully 
reproduced within the study area despite SO years 
of timber harvest (Mace and Waller l997b). How­
ever our studies of timber harvest/grizzly bear in­
teractions are observational and no companion study 
in adjacent wilderness is available to compare sur­
vival and reproductive parameters. No empirical 
studies of the response of bear foods to timber har­
vest have been conducted. Observational studies 
(Zager t 980. Waller 1992. Anderson 1993) suggest 
wide variation in responses exist.. Timber harvest 
in other ecosystems may have a more severe effect 
on bear food abundance than in our study area 
(Anderson 1993). Ecosystem specific food stud­
ies, combined with baseline population data. would 
help managers deduce the effects of various land 
management strategies -on f'e&ideat grizzly bear 
populations. 
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Figure 3.3.1. Distribution of observed aad J 
expected (available) distances to edge of cutting 
units from; A) within cutting aalts, aad B) 
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Grizzly bear use of open, closed, and restricted 
forestry roads · 

Robert B. Wielgus, Pierre R. Vernier, and Tina Schivatcheva 

Abstract: We investigated grizzly bear (Unus arctos) selection of three road typc:s in the nonhcm United States and 
southern British Columbia from 1986 to 1991. We hypothesized that grizzly bears select against open (public usc 
allowed), restricted (forestry usc only), and closed roads (no public usc allowed) in that order. We analyzed usc of 
roads for II bears (five femnlcs and six mnles) in I'D area containing open and closed roads and II bears (seven 
females and four males) in an adjacent area containing restricted roads. We used r and log-linear models to test for 
selection of habitat type and distance to road categories. Teo of 12 females and S of 10 males (15 of 22 bears). 
selected ngainst (P < 0.05) low-elevation interior cedar-hm.lock and for (P < 0.05) high-elevation Englcmann spruce 
(Piceo engelmannil Parry ex Engelm.)- subalpine fir (Abies lasiocarpa (Hook.) Nutt.). After accounting for habitat, 4 
of S females and 3 of 6 males (7 of II bears) selected against open roads and 3 of S females and 0 of 6 males (3 of 
II beari) selected against closed roads. No females (n :::: 7) or mal~ (n ., 4) (0 of II bears) selected against restricted 
roads. Our results arc inconsistent with tbc hypothesis that bears select against open, restricted, and closed roads in that 
order. M-2st females and males sclcaed against open roads, most females selected against closed roads, and no bears 
selected against restricted roads. The type of human activity along roads plays a role in bear responses to roads, and 
this aspect should be incorporated into future bear-road studies. 

R&umt : Nous avons etudie !'utilisation par !'ours grizzly (Urms orctos) de trois types de chemins dans le Nord des 
E~ts-Unis et lc Sud de Ia Colombic-Britanniquc de 1986 1\ 1991. Notre hypotMse. etait que lcs ours grizzly evitcnt. 
dans l'ordrc, les chemins ouverts (au public}, les chemins a acc~s restreiot (limites aux forcstiers} et Jcs chemins fer­mes {au public). Nous avons analyse l'l!tilisation des chemins par It ours (cinq femclles, six milc.s) dans un tcrritoirc 
incluant des chemins ouverts et fcrmes et par. I I ours (sept femelles, quatre mAle) dans un territoire adjacent avec des 
chemins a acc:Cs rcstrcint Nous avons utilise lc test du r et des modClea log-lineaircs pour les tests de selection du 
type d'habitat et de distance par 111pport aux routes des differcntes categories. Dix des 12 fcmclles et S des 10 mAles 
( 15 des 22 ours} utilisnient moins Jes Peuplemcnts de pruche et thuya de l'interieur ct a basse elevation (P < 0,05) Cl 
plus lcs pcuplemcnts d'q,incttc d'Engclmann (Piceo engelmannii Pany ex Engclm.) c:t de sapin subalpin .A haute 
elevation (Abies /osiocorpa (Hook.) Nutt.) (P < 0,05). En tenant compte de !'habitat, 4 des S femellcs et 3 des 6 mAles 
(7 des II ours) ont evitc les chemins ouvcrts et 3 des S fcmelles et aucun des 6 milles (3 des II ours) onf cvite lcs 
chemins fennes. Aucune femelle (n .. 7) ni aucun mile {n = 4) (0 des II ours) a evite les chemins a acces restreinL 
Nous n!sultats refutcnt !'hypothese que les ours evitent, dans l'ordre, les chemins ouverts, a acces rcstrcint ct fennes. 
La plupart des fcmelles et des miles out evite les chemins ouverts. Ia plupart des femclles ont &!vile les chemins fer­
mes c:t aucun ours a Cvite les chemins a acces rcstreint Comme le type d'acrivite humaine le long des chemins in­
fluence le comportement des ours, il fuudrait en tc:nir compte lors de nouvelles etudes sur lc comportement des ours en 
relation avec Jcs chemins. 

[Traduit par Ia Redaction] 

Introduction 

The Selkirk Mountains Grizzly . Bear Ecosystem 
(SMGBE) includes pans of southeastern British Columbia. 
northern Idaho, and northeastern Washington. Grizzly bears 
within the U.S. SMGBE are classified as threatened by the 
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1Corrcsponding author (e-mail: wiclgus@wsu.cdu). 

U.S. Fish 1111d Wildlife Service (Servhecn 1990). Bears 
within the B.C. SMGBE are classified as wlnerable by the 
Comminee on the Status of Endangered Wildlife in Canada 
(Banci 1991) and threatened by the Grizzly Bear Conserva· 
lion Strategy of British Columbia (B.C. Ministry of Environ­
ment, Lands, and Parks 1995a, 1995b; Wielgus 2002}. 
Forestry activities are the major anthropogenic activity in 
the area. Wielgus et al. (1994, 2001) and Wielgus and 
Bunnell (1995, 2000) studied population dynamics and habi­
tat use of grizzly bears in the SMGBE from I 985 through 
1991 and found that population growth rate was marginal 
because of human caused mo11alities near open roads (for a 
brief review of road - carnivore mortality relationships sec 
lrttroduction in Gloyne and Clevenger 2001). Forestry roads 
were also cited as one of the biggest impacts on bear habitat 
use in the Grizzly Bear Conservation Strategy (B.C. Minis­
try of Environment, Lands, and Parks J99Sa, 199Sb). The 

Can. J. For. Res. 32: 1597-1606 (2002) DOl: 10.1139JX02~84 0 2002 NRC Canada 
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Fwd: Grizzly Times: Heavenly Bears, Grizzly Daa TIIUISday December 24 201S 12 31 PM 

ths, Louisa Willcox, 12.24.2015 

Fnlfll: "louisa Wilcox" <wlldgriz1 @gmall.com> 

To: "Louisa Willcox" <wildgriz1 @gmall.com> 

Bee: sjjohnsonkoaOYahoo.com 

Happy SOlstice, friends or gnwy beara, 

Here Is mv latest blog, along With a link to a background piece (thai has a lot or links in It) that tries to 

s 

Actions ;"iiiiiiiiO rj}mban.tlf YMalltstone grizzly bear deaths thiS year. I also 
respond to the spinning and ttle'tiUJishit coming from Sefvheen and van Manen of the IGBST in the last 
raw days. David had a hand In the backgrounder as well. 

http·Jtwww qr!zz!ytimes om/!lb!ankfiCili 

Many thanks to Sara/Raen at GOAL, Bonnie and Kleraten at sc, Kent and Roger at WNA, Kelly and 
Bethany at WEG, Tim el at. at EJ. Andrea at CBD, Jonathan at WNP, Tom Mangelson and Penny at 
Cougar Fund, and the many others swinging Jot the Bear I They need you more than ever! 

May you have peace this holiday season, 

LOuisa 

bttp·/lwftw prlzzlytlmes omf#!Heavenrv-Bears-Grizzty-!lea!hstc1ou2/56Zbe8270cl2ee60!kf7494e1 

Heavenly Bears, Grizzly Deaths 
December 24, 2015 

I 
Louisa Willcox 
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Stars and the heavens capture our imagination this season . No constellation is more famous 
than the Big Dipper, which is also known as Ursa Major, the Great Bear. In French, Grande 
Curse. Italian, Ursa Maggiore. Gennan, Grosse Bar. Ursa Major and its neighbor Ursa Minor, 
the Lesser or Little Bear, are the first two constellations listed in the earliest star catalogues. 

Ancient peoples saw bears in these constellations, creating stories that varied widely 
throughout the Northern Hemisphere- the result of long nights of star gazing. The Big Dippel 
points to the North Star in Ursa Minor, and never sinks below the horizon at night 

Like bears that have long been seen as guides and teachers. these constellations provide 
literal direction. 

Some Native American people saw the bowl of the Big Dipper as the body of a bear, and the 
three stars of the handle as her cubs. The Big Dipper has been interpreted as a bear lying on 
its back in winter. Crawling from its den in spring. Standing on its hind legs in summer. 
Tracking the seasons in its changing position in the night sky. 

Stories of these constellations share a common theme: the richness of our connection with 
bears and nature. The Mother Bear has long been a symbol of care and nurturing, and her 
stories are full of generosity of spiril 

One of my favorites is the Greek myth about Ursa Major and Ursa Minor that centers on 
Callisto, one of the maidens of Artemis. goddess of the forest and the hunt. (Her name share! 
the same root word as the Latin name for bear, Arctos). Callisto was seduced by Zeus and 
bore a son, Areas, who grew up to be a hunter. In revenge, Zeus' jealous wife Hera turned 
Callisto into a bear. Coming upon her son one day in the forest, Callisto rushed to greet him. 
Not recognizing his mother, Areas took aim and was about to shoot her, when Zeus saw wha· 
was happening. He turned Areas Into a bear and, to save them both. flung them into the 
heavens where they were transformed into stars. She became Ursa Major, he Ursa Minor. 

I wish I had the power of the Greek gods to spare bears from killing born of ignorance This 
year, 54 Yellowstone grizzlies were killed by humans, shattering previous records The leadin 
cause was big game hunters, which is especially disturbing because there is not yet a legal 
hunt on grizzly bears. That happens next year if the federal government removes endangerec 
species protections for grizzly bears. A proposed rule to delist grizzly bears is expected in 
January. 

What will happen to Yellowstone's magnificent grizzly bears if hunting is legalized when there 
are already too many human-caused deaths? 

The Grizzly Dead 
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According to the federal government. 54 of the 59 Yellowstone grizzly bears reported dead th 
year were killed by humans Ul!!l!l. This breaks the record for annual grizzly bear deaths by an 
cause since data started to be assembled in 1959. And it breaks my heart. 

Applying a federal estimator of unknown but probable bear deaths. there most likely are ) 
another 30 plus dead bears in Greater Yellowstone. This yields a total of roughly 90 dead, or 
over 12% of the estimated population of717 grizzly bears- and a 30% increase above the 
next-highest year, 2010, when 43 bears were killed A full rundown of the body count and wh; 
it means can be found here <!i!l!1). 

The numbers of this year's dead are ovelWhelming and under-reported in the media. I know I 
am not alone in wishing for the power of a god to shield innocent bears from bullets. 

Of Foul Play and Thugglshness 
Of the bears killed this year, 19 are being investigated as possible poaching incidents <link). 
This is almost three times the next highest number of potential poaching incidents recorded ir 
2012, when 7 deaths were under investigation 

It is almost certain that these deaths were caused by hunters (or by poachers, although the 
line between hunters and poachers is often blurred) In the past, deaths under investigation fE 
into the categories of hunter-related incidents, self-defense kills. and black bear hunters 
mistaking a grizzly for a black bear. 

A discussion of how out of whack this year is can be found here <lln!U. 

What is going on? We may never know for sure. with so few eyes and ears in the backcountr 
as federal budgets and the number of backcountry personnel shrink. 

But this could well be more of the notorious "Shoot, Shovel and Shut up" behavior that landec 
grizzly bears on the endangered species list in the first place. In other words, armed thugs 
tired of waiting for delisting are looking for opportunities to illegally kill bears. 

A recent article in the Jackson Hole News and Guide gives a glimpse of the mindset involved 
(ll!!Js.). Two years ago, in Wyoming's remote Thorofare area, one party of hunters shot into a 
group offive grizzly bears feeding on the carcass of an elk they had killed. They killed a 17 
year old radio-collared bear, Number 764, with .44 and .357 magnum slugs. The hunters had 
watched the situation for many minutes and had the chance to walk away. This was not a 
surprise, defense of life situation. It was an act of raw aggression. The case was not 
prosecuted. Almost none are. 

Another incident occurred in 2010 on Mountain Creek in the Teton Wilderness ilin!sl. A grizzl· 
bear was killed at an outfitter camp. The protocol for dealing with bears that get near camps 
like this one is to try to scare them away with noise. dogs and shooting cracker shells. A 
worker who shot the involved bear in the chest and abdomen said later he intended to "hit it ir 
the ass." "Son of a bitch wouldn't leave,· he said. 

Fear, aggression, and lack of understanding and heart. These are the kind of ungenerous anc 
perverse connections with bears that seem to lie at the root of Ieday's killing spate. The polar 
opposite of the relationships represented in the Callisto story, which are all about an intimate 
and compassionate connection between humans and bears. 

To think it could get worse if grizzly bears are delisted next year and made the victims of spor 
hunting. 

Ursa Major: Iroquois Tale 
Here's a different take on a bear hunt, attributed to the Iroquois. The Bear emerges from the 
stars in the Corona Borealis. He is pursued through the summer skies by seven hunters: 
Robin, Chickadee, Moose Bird (Grey Jay), Pidgeon, Blue Jay, Owl, and Saw-Whet (a kind of 
owl). As autumn nears, the four hunters farthest from the Bear Jose the trail, with the stars 
setting one after the other. At last Robin fatally wounds the Bear with an arrow. The blood of 
the Bear colors the fall leaves red. One drop of the Bear's blood falls on Robin, coloring his 
breast red. 

The death of the bear in this story explains the cycle of the seasons. Yes, there is violence bL 
it is not mean-spirited. It is part of the fabnc of life and the ecology of the human imagination 
that ties Robin and the other birds to the Bear and the vibrant hardwood forests of the 
northeast. 

If you truly lived by the ethos of such a story, shooting into a group of innocent bears would b· 
an anathema. 

Losing True North 
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The agencies responsible for managing Yellowstone's grizzlies have responded to this year's 
spike in potentially illegal mortalities with stunning silence. The topic of these deaths was a m 
-issue at recent meetings in Jackson and Missoula. which were instead a stage to glorify 
agency "successes" and promote delisting Ui!l!). Essentially, the agencies are committed to 
expediting de listing and hunting bears no matter what. It seems easier to legalize poaching 
than try to deter it, which, if so, begs the question why the agencies are so eager to placate 
people who behave like criminals. 

The government. charged with restoring imperiled species on behalf of all of us, seems to ha1 
lost its way. I have written previously about the heartless government mindset. The metaphor 
that came to mind was that of a zombie in service of some relentless master UinJ9. 

The US Fish and Wildlife Service (FWS), that leads recovery of Yellowstone's grizzly bear 
population, has been enslaved to the agenda of state politicians who see bears only as thing! 
to be dominated and killed Ui!l!). Despite their mandate- and what could be a more 
compassionate mission than to save species- the FWS is now catering to the thugs. 

Further. all of the government agencies are banded together in pursuit of the age-old tactic of 
avoiding the problem by attacking their critics, including scientists. advocates, and the 41 
Indian Tribes that are opposed to delisting. At the recent meetings of agency managers, the 
Tribes, which have been raising objections over killing and hunting grizzly bears on spiritual 
and cultural grounds, were criticized by the government as being out of touch with reality ~ 

The Tribes have not forgotten the direction of True North, of course. They object to delisting 
because it would give authority for managing grizzly bears to the states, which are yet bastior 
of the ethos of Manifest Destiny that drove the genocide of Indian people and the slaughter ol 
millions of buffalo, wolves and grizzly bears in the name of progress. 

The debate over grizzly bears highlights the battle we are engaged in today, which is over 
stories: killing and dissociation versus reverence and respect 

Unbearable Killing 
Government data puts the lie to agency claims that the population can absorb high levels of 
mortality. The Yellowstone grizzly bear population is no longer growing, and more likely has 
been declining since 2007 <!i!!hl-This trend is probably explained by high rates of mortality in 
the wake of the loss of two former key native grizzly bear foods, cutthroat trout and whitebark 
pine Ui!l!). Bears have turned increasingly to foraging on meat, mostly cows and big game, 
which draws them Into mounting conflicts with ranchers and hunters Ui.!Jhl. 

As the US Fish and Wildlife Service has long recognized, most bear-human conflicts are 
avoidable. The solutions are not starry eyed, but practical. They include paying attention and 
being prepared to encounter bears in the backcountry IJinhl. Carrying bear pepper spray (!lDJs. 
Keeping dean camps. Dealing responsibly with dead game to help keep grizzly bears alive. 

These are some of the tools of coexistence. Our choice to use them, or bullets, depends on 
the story we choose to tell ourselves. 

Ursa Major: Zuni Tale 
The Great Bear guards the land from the frozen gods of the north . In winter, the land is 
ravaged by the frozen breath of the ice gods as the bear sleeps In the spring, when the bear 
wakes. she drives the frozen gods back and the land Is refreshed. 

This Zuni story gets to the heart of the meaning of the bear throughout our shared history: 
renewal and transformation. An animal that seemingly dies underground in winter and 
emerges with new life in spring is, indeed, a miracle. To people who watched bears disappea 
into the earth when it snowed and reappear when the plants sprouted, bears represented the 
changes of the seasons, and the rebirth of life. 

It is still amazing: no matter how much scientists have learned about hibernation and the 
generallifeways of bears, they are still in awe at the power and mystery of the bear~-

Today, we have the power of life and death over the Great Bear. If unchecked, an armed and 
hostile few, aided by the government. will continue on the path of aggression and the grizzly 
bear in Yellowstone will likely be pushed back to the brink of extinction. The interests of the 
majority who want to see bears alive and flourishing around the nation's oldest park could be 
sacrificed for those of a death-oriented minority. 

And we could pay a bigger spiritual price. By turning our back on the stories that Ursa Major 
reminds us of each night, we reject ancient, life-affirming connections with the earth and the 
cycles of the seasons. 
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Compose 

What kind of world will the grizzly bear wake up to next spring? What will we look to for 
direction? Find Ursa Major and you can always find True North. 

As daylight slowly retums to the Northern Hemisphere, may light shine in our hearts also. 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Celt 406-224-2250 
Email: jofo@qdutvtames.om 
Web: www.grizzlytimes.org 

• Wly Oelisting Is a Bad Idea: bt!D:/lwww,gdzzlytima qglf!de!lstiog-a-tJad.ldoalc151d 
- Orienting to Grizzly Bears; ht!p-tt.yww ortzztvtlmu orglj!ltaJslna:QUf=bearjlgslc1111Y 
- Cool Video~ The Changing Wot1d or Yellowstone Gt!zzly Bears: bUDS Urn ygull!be eorn!Wl!J!cb1 
feaJu'e" SIIam§.IIEVogRI-fl t1lpN0 
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ne Grizzly Beans' Future, Louisa Willcox 

From: "Louisa Wilcox" <wildgriz1@gmail.com> 

To: "Louisa \l\lilk:ox" <wildgriz1Ggmail.com> 

Bcc; sjjohnsonkoa@yahoo com 

Hi Friends or Grizzly Bears. 

Ful Hooclon Printable \/low 

Here is more background on why defisting is a temble Idea ..• Still no l'ederal register notice published 
yel 

But with FWS essentially saying they will ignore any comments that "just say no" to delisting without 
justificatiOn, I thought It was Important to provide ample ratiOnale. Thera is a lot more to say, but this Is 
a starl •• 

Willet you know as more detaHs emerge. Please be in touch 1r you have questions I 

Best. Louisa 
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March 10, 2016 
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As Yellowstone grizzly bears begin to reemerge from their dens after Winter hibernation, they awake to a 
debate over what may be their first sport hunt in over 40 years. This was triggered by last week's proposal t 
US Fish and 'Mid fe Service (FWS) to remove federal endangered spades protections 

Grizzly bears awaken too to a world of mounting threats lnduding a wanning climate, ever more humans. 
poorly managed rl\lestock, sloppy and Incautious big game hunters, and Isolation from other bear populatior 

It is sad but true, that without the vital safety net provided by the Endangered Species Ad (ESA), 
Yellowstone's vu'nerable grluly bears will likely be pushed back to the brink of extinction Here I briefly 
summarize the major reasons why delisting is premature and needlessly risks the future of the grizzly bear I 
and around our nation's oldest park. 

Yellowstone s current population of roughly 650 to 750 grizzly bears Is much smaller than the 2000+ animal 
widely considered by experts to be necessary for long-tenn viability. Altogether, the five remaining grizzly 
bear populations in the lower-48 states number perhaps 1500. a mere 1-2% or the 100 000 grizzly bears th< 
once roamed the contiguous U.S. in a range that was formerly 100 times larger. 

The federal government plans on deliberately perpetuating this precarious situa~on even though it means 
trucking bears into Yellowstone every ten years to deal with genetic problems, and trusting state wild'ife 
management agencies that have notoriously a nil-carnivore track records. 

We can do better. Yellowstone grizzly bears can be reconnected naturally to the more robust gnzzly bear 
populations that live in Canada and lands surrounding Glacier National Park. But with mounting numbers of 
ranchettes second homes. and hunters prospectively In pursuit or a grizzly bear trophy, the window of 
opportun ty to Lnk these grizzly populations is closing fast 

Caught Between Love and Aggression 
The grizzly bear has been ca led ·unde, • ·grandmother; and ' healer' by native peoples around the world. 
whereas the European.given Latin name, Ursus arctos horribilis, bespeaks a more negative, fear-based 
relationship 

Today, while more people embrace protectmg Wild animals and their ecosystems, views of gnzzly bears are 
still conftided. Just as families nock to Yellowstone and Grand Teton parks to catch a glimpse of a grizzly 
bear In the nesh. ranchers outside the parks pressure state offiCials to k..ll them to preted their cows. More 
fundamentally, the debate about grizzly bear delistiog is about competing values, one oriented to life, the 
other death 

With the passage of the Endangered Species Ad (ESA) In 1973, we as a nauon rejected the ethos of 
dom.nation that had resu ted In the slaughter of wolves. bison. grizzly bears, and other species. We chose t• 
embrace instead an attitude of resped and reverence tor nature. 'Mthout the ESA's protedions. including a 
prohibition against hunting, grizzly bears would likely have been relegated to just a few bears hanging on In 
the confines of Yellowstone Park. 

But under the ESA's umbrella, gnzzly bear numbers have probably doubled in Yellowstone since protection 
were instituted in 1975 <Jinls). Population growth has been particularly slow because grizzly bears have one 
the lowest reproductive rates of any terrestrial mammal; a female In Yellowstone is lucky to replace herself 
w~h another reproductive female in her lifetime. 

That the populiltion has increased is cause for celebration. But bears are not out of the woods yet. Their 
future lies in our hands and In our practice of tolerance. Codifying resped tor nature, the ESA has helped 
resolve our conllided views about grizzly bears, but all bets are off If protections are removed 

An Unraveling Ecosystem, Leading to More Grizzly Killing 
As scientists teach us, and as Native peoples know full well, the grizzly bear serves as a window into the 
complexity of entire ecosystems. The bear eats everything from ants to bison plus hundreds of plants In 
between It knows when and where foods are most palatable. and it monitors them constantly for their 
nutritional quality, teaching their cubs to do the same To win the seasonal war of calories, in preparation fo1 
hibernation and winter birthing. the grizzly bear has to be a champion forager, which means keenly observir 
the subUest details of the natural world. 

We humans also have long watched what the bears ate and followed suit Foods that fatten bears sustain 1 
as well. salmon, acorns, bison elk, moose, berries, and pine seeds. In Yellowstone grizzlies have historica 
depended on just four key foods for most of their energy and nutrients: seeds from whitebark pine, meat fro 
elk and bison, army cutworm moths, and cutthroat trout <Jinls). 

Tragically. since the early to mid·2000s, two of these critical bear foods have been essentlally wiped out 
<Jinls). Trout in Yellowstone lake have been victims of drought, climate warming and predation by a nonnath 
fish. Mature cone-produdng Whltebark pine have been dobbered by the spread of a non-native fungal 
disease called blister rust and by an unprecedented dimate-driven outbreak of bark beeUes. 

That leaves only two of the historically most important bear foods: elk and anny cutwonn moths. Yet most e 
populations have declined drama~lly from highs reached during the 1990s and early 2000s, and moths ar 
Imperiled by the projected disappearance of their alpine haunts during the next 50 to 100 years <Jinls). 

Meanwhile, bears have been compensating by eating more meat. especially from cows and the remains of 
hunter·killed elk_ Despite the protestations of government ·experts." dandelions and mushrooms don't cut it 
<Jinls) Unfortunately, with the tum to meat, trouble with livestock operators and hunters has mounted 
resulting In dramatlc increases In the numbers of grizzlies dying each year because of meat-related connie!! 
(li!ll1) In fact, mortality rates are now at unsustainable levels. 

Grizzly bears reminds us of what John Muir famously WITOte: you can't • ... pick out anything by itself [without 
finding) it hitched to everything else in the Universe.' 

There Is a bottom line to all of this. Now could not be a worse time to remove ESA protections. as the 
Yellowstone ecosystem unravels. Yellowstone's grizzly bears need access to a lot more wild country to 
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compensate for the loss or critical foods. They also need continued protections. ncentives, and resources 
offered by the ESA. 

Absent federal control and oversight, the stales have little Inclination and few resources to deal with mountir 
conftids. WOrse yet. these states Intend to use a sport hunt and freer killing of bears involved in conflicts to 
reduce the size and distribution of Yellowstone's grizzly bear population 

Indeed, the central problem with dellsting Is that gnzzly bears would be managed by anti-carnivore states. 

State Management: of Domination and Handshake Agreements 
Wildlife management 1n western states continues to be organized around control! ng nature and killing large 
carnivores to produce a "harveslable surplus• of elk, deer, and other large herbivores. More to the point. 
wildlife managers in Idaho, Wyoming, and Montana are locked down in service of a politically Influential 
minority who place top priority on opportunities to hunt big game lliDJs) The Interests of outdoor enthusiasts 
who prize anything other than hunting are not represented on the commissions or among the leaders of the 
state wldlife management agencies 

State managers commonly see large carnivores as taot competitors for big game hunting licenses, which a 
the cash cow of these agencies. This despite the fad that there Is no evidence that carnivores typically ham 
big game populations - and plenty showmg that excessive hunting does have major negative impads. alan· 
with d 'mate change and droughl 

Nonetheless sport hunting has been used during recent decades by state managers to drive down 
populations of mountain ' ons and wolves, and accounts for roughly 70-SO% of adu't carnivore deaths in the 
Northern Rockies State managers will almost certainly treat grizzly bears in the same ways as they do olhe 
large carnivores ·- whiCh will preclude ever securing connections between ecosystems. 

This Is especially true g1ven grizzly bears' inherent difficulty colonizing new habitats, due to females' tenden 
to stay In or near their mothers' range (This lack of resilience contrasts w1th that of wolves and mountain 
ions. which reproduce at higher rates and read.ly colonize areas hundreds of miles away ) 

For these and other reasons, grizzly bears will be acutely vulnerable to the effects of sport hunting Moreovr 
the first bears to be killed will be those on the periphery of ecosystem best positioned to connect with other 
bear populations, as well as the highly popular and tolerant bears that frequent roads inside National Parks 
and occaslonal'y range Into non-park jurisdictions. 

One big problem With the plans developed by stale agencies to manage grizzly bears aner delisting 1S that 
there is no binding commitments to do anylhmg other !han hunt bears. Despite some laudatory language or 
coexistence. all suggestions are voluntary. 

The same is true of !he Conservation Strategy (CS), developed to guode the monitoring of bears and bear 
habitat on pubnc lands once ESA protectlons are removed. As FWS admits, the CS cannot compel any 
agency to do anything (llilJ1) tt is a tOO plus page handshake agreement 

One of the biggest problems facing grizzly bears Is the lack of any enforceable limits on mortality once 
deli sting has occurred. IMlal will happen il grizzly bear deaths exceed prescribed levels? The post-delisting 
plans do not compel ANY response. In fad, state laws don't lim~ but rather promote killing grizzly bears. 

Even If the states were Inclined to do more for grizzly bears alter delisting, they lack most or the relevant 
authority. ACQlrding to the lederal government, over 40% of habitat currently occupied by grizzlies in the 
Greater Yellowstone lies outside an antiquated Primary Conservation Area (PCA) that was delineated 
decades ago primarily to serve political purposes. 

After delis\ing, no habitat protectlons would apply In the extensive areas excluded from the PCA. Moreover, 
most areas occupied by grizzly bears are federally-administered public lands over which the states have no 
direct control. 

In short. nothing in slate management is about compassion lor grizzly bears, which will get anything but a 
safety net after delisting. The fact that there is no rree board and huge uncertainty regarding !he size of thE 
population exacerbates the problem. 

Biased and Unreliable Numbers 
You onen hear from government officials how we have grizzly bears coming out our ears and that the 
population has grown at a rapid dip for decades. 

Although some growth has likely occurred it is much more modest than advertised. ACQlrdtng to federal 
data the population IS probably declimng as a result of high death rates linked to deteriorating habitat 
cond111Dns (llilJ1) Moreover. recent rese;uch has shown that the methods used by Yellowstone s gnzzly beat 
managers to assess the Status of the population are unreliable and fatally biased (!iiJls.l. 

The government s refusal to release the..raw data upon which population estimates t~re based is mak1ng 
matters worse These data have been paid for by taxpayers, and should be made available for independent 
rev1ew unm then. the claims of scientists operating under a government monopoly should be treated with 
skepticism 

Dismissing the Spiritual Concerns of Nearly 50 Indian Tribes 
The Tribes have emerged as another major critic of the government's science and management of grizzly 
bears. Nallve people across western North America saw grizzly bears as relatives, teachers and guides vita 
to their cu !ural and spiritual health. 

Not surpris.ngly. the proposal to delis! and permit sport hunting of grizzly bears is an anathema to most 
Indians. So far, nearly 50 Tribes, from Canada to Mexico, have passed legal resolutions opposing delisting 
and trophy hunting of grizzly bears Qinls). 

As sovereign nations Tnbes are demanding that the federal government formally consult with them to 
address their concerns about delisting. Reasonably enough, they seek a moratorium on de3sting until an 
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adequate consultation process has been completed, The Tribes are also articulating an alternative vision fo 
recovery of grizzly bears, Involving restoration or bears on lands tribes own or have legal daims to. 

But so far, stale and federal agenoes have exhibited a disturbing lack of respect for the Tribes IMiich is no· 
surprising given the long history or racism among federal and slate bureaus, and the deference of wildlife 
managers to largely white male hunters, typically at the expense of the broader public Interest 

We Can Still Achieve Grizzly Bear Recovery 
We can sti I achieve lasting recovery for our remaining grizzly bears, and rn a way that respects the interest! 
of all Americans. We have ample wild habitat capable of sustaining a contiguous grizzly bear population frtn 
Yellowstone to Canada <linJ!l, but only If we protect these wildlands now and expand programs that foster 
coexistence between the people and grizzly bears living in connective habitat. We do not need to truck bear 
around to address genetic problems -bears can deal with the issue naturally. if we let them. 

The grizzly bear is as an ESA success story even if bears in Yellowstone are not delisted any time soon. 
Science shows that griuly bears are still threatened throughout the Northern Rockies, and will probably 
remain so for the indefimte fulure But by sharing space with them as they seek the rood that they need In 
ever-larger areas. we will insure that grizzly bears will be here for generations yet unbom to marvel at. 

\Mth their ab lity to awaken after a long winter of seeming death the grizzly has long embodied the promise 
of transformation In fits and starts, as a society we have been of transforming our relationship with grizzly 
bears to one that is more l fe·affirmlng. But now is not the time to gamble With their future. 
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BUT, W~O'S 60NNA 
PAV ~OR ALL Tl-IIS~ 

Money and politics have driven decisions about the rate of Yellowstone's grizzly bears for the last 50 
years. You often hear that more Is known about Yellowstone grizzly bears than any other population of 
bears. But the truth is that managers and researchers here haw benefitted from ample resources to 
support research and monitoring pnmarily because of the conlrcver51es that surround thls population, 
not because of any greater curiosity or competence on the part of those Involved. 

Money wiB continue to matter after the removal of federal endangered species protections for 
Yellowstone's grizzly bears, because the government will rely on Implementation of the expenslw post 
-<lellsting Conservation Strategy (CS) to maintain the population. According to the delistlng rule 
published last week (hereafter, the Rule), inadequate funding to implement the CS could !rigger a 
status review of the population and possible relistlng UlDl!), 

Wlile on one hand the US Fish and Wfdilfe Service {FWS) touts the cs as a key part of "adequate 
regulations· tor protecting Yellowstone's grizzlies, the agency at the same time admits that the CS 
cannot compel any land or wilcllire management agency to do anything. Uinl!). Everything In the plan, 
Including funding, Is voluntary. 

How can both be true? Well, they can't Here, the government speaks out of both sides or Its mouth, 
telling all skies what they want to hear 

Even If management agenCies want to Implement the CS, there is no reliable source of future funding 
tor implementation, which amounts to about $3.8 million per year, not accounting for lnnation Qioll). 
AgenCies can't obligate funds- Congress and stale legislatures jealously guard that duty, In the 
Rule's discussion outlining which agency Is supposed to do and spend what. the FWS reinforces thls 
basic truth, saying that the: "[CSJ neither obligates nor implies a requirement for the fdenUfied party to 
Implement the action(s) or secure funding for Implementing the adlon(s)". 

The ract Is that implementation of the CS relies on funding from no fewer than eight different entities, 
any one of which could withdraw funding at any lime. The likelihood of fund,ng shortfalls Is all the 
greater because successful implementation of the CS requires an astounding 50% increase of annual 
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bUdgets from p~lsUng levels of around $2..5 million- to roughly $3 8 million. This comes at a time 
when both federal and state agencies race an unprecedented funding aisis, especially the US Forest 
Service. More on this Later. 

Furtllermote, the FWS relies on 3 Indian trlbes-the Shoshone Bannocll, Northern Arapaho, and 
Eastern Shoshone-to participate in funding and Implementing the CS. These very same trlbes race 
enormous financial challenges, and have passed resolutions opposing the delistlng decision. What are 
the chances that the trlbes will fund a plan they do not support and cannot alford? 

Why Managing G~y Bea111 Post-Dellstlng Ia So Expensive 
Grizzly bear recovery costs a lot because of the expense Involved In monitoring bears and their habitat 
using all of the requisite radiO<OIIars, airplanes, field checking, etc. Also, it is not cheap to prevent and 
manage human-bear conflicts, Including buying bear-resistant dumpsters and replacing them when 
they wear out. as well as educating the many thousands of Yellowstone's visitors about how to 
recreate safety in bear country. Adequate funding Is especially important in the ease of Yellowstone's 
grizzly bears because this population is genetically so vulnerable that it will require perpetual life 
support in the form of expensive Importation of bears to address genetic concerns. 

And monitoring what Is happening with the population and its habitat Is particularly critical if, as 
proposed, the government loosens re51rictions, tums IncreaSingly to killing bears to resolve conflicts, 
and allows trophy hunting for the first time In 40 years. DeHsting wilt lead to a smaller populatlon, thus 
adding risk to a situation that Is already fraught In light of the Increasingly excessive human-<:aused 
mortalities that have occurred during most of the laat 10 years. A breathtaking 81 grizzly bears died in 
2015. 55 of them human caused- possibly an unsustainable 12% of the population 111DI!). 

If hunting and olhl!fW!se killing more bears were not In the cards, it might be possible to spend less 
money on monitoring. 

The Problem of Al:countablllty 
'M1en the FWS last attempted to delis! Yellowstone's grizzly bears In 2007, they had no accounting 
system In place to allow the involved agencies or the concerned public to determine when funding 
gaps had occurred and how large they might be, Nothing has been done to remedy the problem since 
then. 

VVorse, members of the Interagency Grizzly Bear Committee (IGBC), which oversees management of 
listed griUiy bear populations In the lower 48 states, spent much of last wlnte(s meeting In Missoula 
arguing about the purpose and duties of the committee. The identity aisis seems rar from over <llnll). 

It Is true that there are many In state and federal agendas who have good Intentions when It comes to 
fostering ~lstence between grizzly bears and humans. These good Intentions that have been 
expressed In various documents focused on a post-dellsting world. But the road to extinction Is paved 
with good Intentions. The Endangered Species Ad requires more. 

The 2007 Dellstlng: A Cautionary Tale 
The story of what happened when grizzly bears were dellsted In 2007 provides a cautionary tale. There 
are many readers who probably know that the FWS' 2007 delisting rule was overturned in federal court 
In 2009, because the rule pretty much ignored all of the science highlighting the threats posed to 
Yellowstone's grizzly bears by losses of whltebark pine, a key grizzly bear food source that was all but 
wiped out by an unprecedented climate-driven outbreak of mountain pine beeUe. 

But most do not know that. during the two years that Yellowstone grizzlies were delisted, the ageneSes 
blew through a windrall of $2 million and still fell far short of funds to Implement the Conservation 
Strategy. 

Here is what happened. A strldent opponent of the Endangered Species Act and avid supporter of 
grizzly beer delisting, then Montana Senator Conrad Bums, served as Chair of the Interior 
Appropriations Committee. In the days when congressional earmarks were as common as mud, he 
was able to earmark $1 mYiion/year for the first two years after delisting to support grizzly bear 
management (I!DII). Knowing that Inadequate funding would be a problem jumped on by those who 
opposed delisling, Bums' Intent was to make this issue disappear for a while. 

But it didn't IU I pointed out earlier, there was no central recordkeeping of how the funds were spent. 
After repeatedly being denied requests for whatever records the agencies had kept. I secured a 
response through a request from then Montana Senator Max Baucus. Even with the extra cash, the 
funding gaps were striking. The Forest Service showed a funding shortfall of at least $0.5 million during 
these 2 years post-dellstlng management. and Montana was $170,000 or so short <HD!s). The problem 
was likely worse, but records from other agencies were so incomplete as to be incomprehensible. 
Bums' $2 miUion funding buffer proved far from enough. 

Since that lime, congressional earmarks were banned because of their widespread abuse. They no 
longer provide an option for filling the gaps, which are likely to be greater this time around. 

Government Agencies ant Strapped Mont Than Ever 
DeliStlng comes at a time when funding for agencies such as the Forest Service has been tanking, with 
support for management of wildlife habitat hit hardest By contrast. fire management and related 
extractive uses such as "forest restoration"logging now get the lion's share of funding. The Bridger 
Teton National Forest budget has declined by 30% (JiDh), and the future Is not likely to bring 
improvements. 

State wildlife management agencies are In no better shape. Even though Wjoming was relatively nullh 
until recently due to energy-related revenues, it is loath to spend on conservation of grizzly bears, 
which are seen a competitors for their cash cow, big game such as elk Ui!m). 
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In light of the States' zeal to keep the grizzly bear olf the endangered species list once they wrest 
control away from the federal govemment there Is tittle chance that funding shortfalls could trigger a 
rellstlng, no matter how bad the problem. Meanwhile, given the larger economic fon:es at play on both 
the stale and federal levels, funding shortfalls will likely only increase. 

Hunting Grizzly Bean~ Won't Generat. Net Revenue 
You hear from some quarters that hunting g~ bears will generate revenue fa( the states that will 
offset the cost of management This Is bunk. 

vwomlng offiCials have annotJnced that they will charge nonresidents a fee of $6,000 for a tag lo hunt 
a grizzly bear and residents a fee of $600 (l!lll5). Ills not yet clear what Montana and Idaho will do: they 
could follow VWomlng's lead, or possibly lhe example or Alaska or British Columbia. In Alaska, the 
costs of a brown bear tag for residents are $25, for nonresidents $500, and for "aliens" $650. In British 
Columbia a lag for a resident is $80 and a nonresident S1 ,050. Given the level or harvest, none of 
these tag fees come close to covering the costs of bear management in ellher Alaska or British 
Columbia. 

Given that the northern Rockies states will, combined, be sport hunting no more than a couple of 
dozen grizzlieS, liCense-related Income will only be a trivial fraCtion of grizzly bear-related expenses, 
outweighed by the rising costs of management outlined In the CS. 

To the extent that a hunt has economic value, the lions share goes to the outfitter- and outfitted hunts 
start at S 15,000 But right now In Greater YeUowstone, oulfiUers are Increasingly dependent on 
watching rather than killing wildlife- and this Is the overall trend in recreation and public demand 
regionally and nationally. The fed is that hunting Is an industry In decline. Since 1998 hunting has 
declined by over 4D"A> In Greater Yellowstone (l!lll5), and the trend Is expected to continue. In any case, 
while you can still juslifV subsistence hunting of birds and big game, killing camlvores Is about little 
more than gratifying the ego and libido. 

By contrast aHve, wildlife Is worth over a billion annually (link), and provides the base of the economic 
and cultural well-being of the region. 

Rather than generating revenue, hunting grizzly bears will give the Northem Rockies states a black 
eye. It will come at the cost of the growing outfitting Industry that depends on something other than 
killing. Further, by hunting bears at a time when the ecosystem Is unraveling a!DII), stales are risking 
the future of the Great Bear. Hunting will invite an even more expensive emergency response if and 
when rellstlng Is necessary. 

Grizzly Bur Trust Fund? 
To lilllhe funding gap, people inside and outside the government have been talking for the last25 
years about creating a trust fund for managing grizzly bears, and possibly other large camivores such 
as wolves No matter how you cut It large camivores are expensive, with high costs entailed by both 
monitoring and reducing connlcts. It makes sense to establish a stable source of funding not subject to 
the vagaries of Congress and state legislatures. 

But no one has sorted out how to do this. No billionaire grizzly bear fan has decided to part with 
several millions to make thiS idea a reality. Given the govemmenrs chronic accountabiHty problems, I 
doubt that this Idea can be realized unless II is made truly separate from the government, with a 
rigorous system or transparent record-keeping, 

Funding is Important to sustaining Yellowstone's g~ bear population. It Is time for the government 
to come clean and admit that the funding Is notln place to manage grizzly bears after dellsllng and 
fulfill the terms of the ConSIIfVallon Strategy. Nor Is there a system of accountability In place. Sport 
hunting and the promotion of ever more bear killing will increase risk for Yellowstone's grizzlies. With 
this risk comes a demand for rigorous monitoring at a time when the government Is Increasingly short 
on funds. 

IMlat happens if the needed funds are not forthcoming? A likely scenario over time is that we will know 
less and less about the status of bears and their habital As Is the case now, the government will likely 
continue to hold Its monopolistic death grip on Yellowstone's grizzly bear data as a means of 
preventing close scrutiny of Its science. Meanwhile, the states will probably continue unsustainable 
levels of sport hunting until population problems are so obvious that they cannot be denied. At which 
point, Interventions are hideously expensive -but more Important, too ~ltle. too lata. 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: info®grizpytifnes oro 
Web: W$!!!! griu:Mfme$ Qrg 
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Certified Mail# 7015 0640 0004 4231 8063 

Apri118, 2016 

Public Comments Processing 
Attn: Docket# FWS-R6-ES-20 16-0042 
U.S. Fish and Wildlife Service 
5275 Leesberg Pike 
Falls Church, VA 22042-3830 

Hello, 

Native Ecosystems Council (NEC) and the AIJiance for the Wild Rockies 
(A WR) would like to submit the following comments on the USFWS's 
proposal to delist the threatened grizzly bear. Along with these comments 
we have provided "Attachment A" which includes copies of the various 
reports cited in these comments. 

A. The proposed de listing is premature and 
unsupported by science; the grizzly bear 
population is not currently stable due to drastic 
changes in their food resources in the Yellowstone 
Ecosystem; long-term impacts on the population 
are unknown at this time, but clearly are troubling; 
to propose removing Endangered Species Act 
(ESA) protection for this species at this time clearly 
threatens their long-term viability and genetic 
diversity in this ecosystem. 

l. The status of the Yellowstone grizzly bear population is 
controversial. 

The current status of the Yellowstone grizzly bear is unclear. In 2012, at the 
Interagency Grizzly Bear committee meeting, it was reported that a 
comparison between 2 time periods (1983-200 1 and 2002-20 II), cub and 
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yearling survival had declined in the last decade; mean litter size and the 
proportion of females with cubs also declined; the younger age classes have 
reduced survival this last decade; the annual population growth rate has 
decreased by about 5% over the last decade; under a more conservative 
mortality scenario, the population may be stable, with no growth; the 
population has leveled out across the ecosystem. 

More recently, in a peer-reviewed study, Doak and Cutler (2013) reported 
that the government's data on grizzly bear population levels and trends was 
suspect; they reported inadequate attention to increasing observation effort 
and also to the life history characteristics of bears is likely to have 
substantially influenced past analyses of the populations' trajectory; they 
concluded that the Yellowstone grizzly bear population has probably 
increased far less than generally believed, but also that past analyses have 
been to inaccurate to allow any firm conclusions about the dynamics or 
status of this population; other problems noted were ignoring senescence in 
models, and changes in sightability of bears over time, as well as human 
recognition of new feeding sites. Their results case doubt on the assertion 
that this population underwent a sharp increase from 1980 to 1995 and has 
recently stabilized in number, or even continued to increase. They also 
noted that three trends were almost certain to have negatively impacted 
grizzly bears, the loss of trout runs, ongoing collapse ofwhitebark pine, and 
increasing rural development. Finally, they noted that very little is actually 
known about past trends of this population; they believed that in a rapidly 
changing landscape, it is quite likely that the population is now in fact 
declining. They concluded that more care is needed in making inferences 
about population trends, especially when these results are being used in a 
direct policy context. 

Doak's study was reported in the Bozeman Daily Chronicle on 6/2/13. In 
that article, USFWS biologist Chris Servheen said that the government's 
research was reviewed by outside scientists. This is a concern, however, 
with some bear experts, such as Dr. David Mattson. He noted in a 
December, 2015 blog that the data set on grizzly bears in the hands of the 
Interagency Grizzly Bear Study Team is a monopoly that is withheld from 
other scientists. 

In a recently published paper (Kamath et al. 20 I 5), the grizzly bear study 
team claimed that the Yellowstone grizzly bear population had increased by 
4.5 times (from I 00 to 450) since the 1980s. However, bear scientist Dr. 
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Dave Mattson was quoted in the Chronicle about the same time that the 
grizzly bear study team's analysis was inconsistent with everything else we 
know about this population. Mattson said that most people would agree that 
the bear population has been largely stagnant since the early 2000s. In a 
blog, Dr. Mattson in December, 201 5, he noted that there is something 
fatally flawed about the research reported in Kamath et al. (20 1 5); their 
methods were among the most arcane out there and built on a veritable tower 
of assumptions about genetic, demographic, and sampling processes; the 
methods and derivative results are pretty far abstracted from any tangible 
reality; the results defy logic; this analysis warrants skepticism on the basis 
of first principles and the logical violations outlined above. He noted this 
type of problem arises when a government agency holds a monopoloy on 
scientific inquiry; the only way to produce reliable scientific results is to 
have multiple independent reviews with scientist double-checking each 
other's work. Also, in an article in the Bozeman Daily Chronicle on 6/25/13, 
Mattson is quoted as saying that Doak's conclusions were in line with his 
own conclusions that current estimation methods are "essentially worthless; 
there is this belief that somehow, through some sort of statistical magic, you 
can compensate for bias in your field methods; my conclusion is that's just 
not simply possible." 

On November 6, 2015, the Bozeman Daily Chronicle had another article on 
the grizzly bear population trend, noting that the population estimate had 
been revised by a 6% reduction (714 down from 757); van Manen ofthe 
grizzly bear study team claimed that the long-term trend was still flat to 
slightly increasing. 

Although the current population level is claimed to be 71 7 bears, this 
estimate covers a range that could be as low as 642 bears; given the loss of 
up to 90 bears in 2015 (59 deaths plus unrecorded deaths which could be 
another 30 bears), the current population estimate could be as low as 552 
bears (Thuermer 201 5). 600 bears is the lowest number of bears the USFWS 
would allow after delisting. 
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B. The inevitable declines in the Yellowstone grizzly 
bear population that will be triggered by replacing ESA 

. protections for this bear with tbe proposed 
Conservation Strategy will exacerbate the current 
tenuous status of tbis population due to unraveling of 
the Greater Yellowstone Ecosystem and the associated 
permanent increase it is causing in grizzly bear-human 
conflicts that result in grizzly bear mortality. 

1. The proposed conservation strategy will allow a significant 
increase in habitat losses for the grizzly bear from Jogging, losses 
that will further exacerbate ongoing habitat losses caused from 
decline in whitbark pine, cutthroat trout, and elk. 

Habitat conditions that currently exist will decline with delisting, and thus 
affect grizzly bear population trends in a negative manner. The Conservation 
Strategy will allow an increase in timber harvest in occupied grizzly bear 
habitat because road densities will not be controlled in most of grizzly bear 
habitat. Unlimited road densities will promote timber harvest activities, 
which in the Greater Yellowstone Ecosystem, degrade grizzly bear habitat as 
well as increase mortality risk. Logging will degrade grizzly bear habitat 
because red squirrel habitat will be reduced (Holloway and Malcolm 2006). 
Red squirrels are essential to make whitebark pine nuts available to grizzly 
bears (Kendall 1981; Reinhart and Mattson 1989). Just protecting whitebark 
pine stands alone is not effective for maintaining red squirrel populations, 
because the most dense squirrel populations occur in low and mid-elevation 
forests, below the whitebark pine zone (Reinhart and Mattson 1989). 

Timber harvest in the Northern Continental Divide grizzly bear population, 
and well as in British Columbia, has been shown to reduce grizzly bear 
habitat due to avoidance of recently-logged forests (McLellan and Hovey 
2001; Waller and Mace undated). Apps et al. (2004) also noted in British 
Columbia that grizzly bear locations were strongly negatively associated 
with very young, logged forests. Negative impacts of logging have also been 
reported for grizzly bears in the Greater Yellowstone Ecosystem in the past, 
mainly due to the removal of the more heavily used older forest habitats as 
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cover and foraging sites. Blanchard ( 1983) reported that 90% of aerial radio 
relocations of grizzly bears were in timber too dense to observe the bear; 
also the majority of feeding sites were in forest stands at least 3 meters in 
height. Radio locations and feeding sites indicate the majority of feeding 
activities and day beds occur in mixed age ands species stands of moderate 
to dense (26-75%) canopy cover. Although open habitats were also 
important, these were generally natural openings, not timber harvest areas. 
Blanchard ( 1983) thus noted that logging will negatively impact grizzly 
bears by reducing shelter. 

Blanchard's ( 1983) conclusions on impacts of logging on grizzly bear 
habitat was followed with similar conclusions from an Interagency Grizzly 
Bear Study Team. Mattson ( 1983) evaluated grizzly bear feeding sites in the 
Yellowstone Area, and reported that a reduction of overmature and mixed­
age stands over a broad area in favor of early successional, even-aged 
immature stands would very likely be detrimental to grizzly bears; average 
importance scores were much higher for late successional or climax cover 
types than for early successional cover types. A similar analysis completed 
by the Interagency Grizzly Bear Study Team in 1991 provided similar 
results. Mattson and Knight ( 1991) reported that on a broad scale, habitat 
value will likely decrease under short-rotation management regimes. They 
noted that the idea that food availability increases in early stages of forest 
succession does not generally hold in the Yellowstone area; in most places 
Yellowstone grizzly bears rely on ungulates and pine seeds for fattening; use 
of these 2 foods is primarily associated with older forest stands; use of globe 
huckleberry has also been associated with the semi-shaded and typically 
patchy conditions of mid- to late-successional stands; conversely, grazed 
fibrous foods that predictably increases in abundance in the earliest stages of 
forest succession cannot be efficiently digested by bears and are not critical 
to the nutrition of most Yellowstone grizzly bears; also foliage in open areas 
predictably cures sooner than foliage in shaded areas and thus would be 
effectively available for a shorter period; bears also used natural versus man­
made ecotones created from timber harvest. They noted that timber harvest 
of any type in the whitebark pine and Douglas-fir areas would degrade 
grizzly bear habitat. 

In a later report by the Interagency Grizzly Bear Study Team, Mattson 
( 1997) analyzed more data on grizzly bear habitat use of lodgepole pine 
forests. He noted use was highly variable, but that there was no conclusion 
evidence that grizzlies favored young (under 40 years in age) forest stands in 

5 

FWS_Pub CMT_006286



general, or their infrequent use of berried; they did favor young open areas 
that were wet and fertile sites for grazing; he noted that grizzlies used 
frequently-disturbed sites mostly for travel; use of berries was very low in 
this ecosystem, with only 15 instances of berry use from 16 years of data; he 
noted that these results do not support the premise that widespread 
conversion of lodgepole pine forests to early successional stages would 
benefit grizzly bears; there is no rational for systematic harvest of older 
stands to increase bear use of berries; and these results support the 
proposition that grazing opportunities for bears can be increased by logging 
on wet sites, although it is highly improbable that grazing opportunities limit 
grizzly bear densities anywhere in this ecosystem; he noted that removal of 
lodgepole pine stands that contain whitebark pine would be detrimental to 
grizzlies. We are providing this summary to demonstrate that logging should 
not be used as a claimed benefit to bears as an offset of the increased 
disturbances and mortality risks that will occur. 

2. The Conservation Strate2y will allow significant increases in 
grizzly bear mortality risk over exising levels because unrestricted 
road access will promote increased logging in grizzly bear 
recovery habitat, logging which will increase mortality risk. 

Blanchard (1983) concluded that conventional logging negatively affects 
bears in part due to increases in human activity, which will in tum increase 
grizzly bear mortality risk. Mattson and Knight (1991) also noted that timber 
harvest will create an increase in grizzly bear mortality risk in the Greater 
Yellowstone Ecosystem. They noted that any increased exposure of bears to 
humans predictably results in a longer-term increase in mortality risk to 
bears, partly mediated through the process of habituation; under optimal 
conditions, bears may be able to minimize mortality risk over the short-term 
despite increased exposure to humans, by avoiding humans as much as 
possible; however, habituation and associated mortality risks will 
predictably increase with longer-term equilibration; implementation of short­
rotation timber management requires increased access by humans; thus more 
widespread practice of intensive silviculture in occupied grizzly bear habitat 
predictably increase mortality risk to the population; this holds whether 
bears die because poachers are able to use road built to harvest timber, or 
whether bears that die elsewhere under divers circumstances are at least 
partially habituated or food-conditioned to humans by exposure around 
cutting units. They concluded that on the broad scale, mortality risk will 
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likely increase and habitat value will decrease as short-rotation timber 
management increases in the Yellowstone area; timber harvest should be 
assumed to have a significant negative affect on the Yellowstone grizzly 
bear population until proven not to contribute to increased mortality risk or 
habitat degradation. 

Mattson and Knight ( 1991) noted that designating security areas for grizzly 
bears during logging activities should include previously-disturbed areas; 
designating areas that are already providing security does not offer 
mitigation for increased disturbances due to logging. 

3. The Conservation Strategy will allow hie;hly significant reductions 
in available habitat for grizzly bears by removal of almost all 
existing restrictions of open and total roads in grizzly bear 
habitat. 

The current best science for grizzly bears in northwestern Montana 
identified the displacement impacts of roads (Mace et al. 1996; Mace and 
Manley 1993 ). These reports noted that when open road densities exceed 
one mile per section, and when total road densities exceed 2 miles per 
section, grizzly bear use decreases. Based on this science, the Interagency 
Grizzly Bear Committee Taskforce Report ( 1998) identified road 
management as key to conservation of grizzly bears. It has also long been 
documented that roads in the Yellowstone ecosystem avoid roads (Mattson 
et al 1987); this displacement is believed to probably result in poorer 
conditions of adult females, and consequently higher mortality rates and 
lower fecundity for the cohort. Displacement of grizzly bears from roads, 
and thus habitat, is well documented in other areas as welJ (Apps et al. 2004; 
Chruszcz et al. 2003; Wielgus et al. 2002). Ciarniello et al. (2007) reported 
that grizzly bear densities in developed landscapes of British Columbia were 
only about a quarter of what they were in adjacent unroaded areas, even 
though habitat qualities were better in the former landscapes, indicating and 
disturbances and associated mortality risks were responsible for the 
differences in densities. 

The Conservation Strategy only limits densities of permanent roads. The 
distinction between a permanent versus a temporary road is unclear; 
temporary logging roads could have a much higher traffic level than a 
permanent road. The Conservation Strategy does not identify specifically 
why a road being used for logging up to 5-l 0 years does not displace grizzly 
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bears, or increase mortality risk. The Interagency Grizzly Bear Study Team 
at one time actually measured the mortality risk of bears in regards to road 
quality. Mattson and Knight (1991) found that secondary roads had a much 
high mortality effect on grizzlies than primary roads (see Table 1 ). As the 
level of human access in an area increases, so does the mortality risk to 
grizzly bears in the Yellowstone Ecosystem (Mattson et al. 1992). 

4. The Conservation Strategy will allow unlimited displacement of 
grizzly bears due to increases in logging activity that will be 
triggered by removal of road density restrictions upon delisting. 

The Conservation Strategy ignores the displacement impacts of logging on 
grizzly bears. These displacement effects will reduce habitat available to 
bears. Blanchard (1983) and Mattson and Knight (1991) noted that logging 
will displace grizzly bears. Even human recreational activity, nonmotorized, 
within Yellowstone National Park has been shown to displace grizzly bears. 
Coleman et al. (20 13) evaluated grizzly bear activity within various bear 
management areas within Yellowstone National Park, and reported that 
grizzly bears were twice as likely to be within the area when the 
managements were restricted, or when people were inactive; their study 
provides evidence humans presence can displace grizzly bears if people are 
allowed unrestricted access to bear habitat; they noted that management 
closures are important to protect grizzly bear habitat use. Mattson ( 1991) 
used data on grizzly bear habitat use to conclude that 58o/o of the landscape 
should provide grizzly bear security, with security areas being a minimum of 
5,400 acres in size. This recommendation was based on the need of grizzly 
bears to be free of human disturbances on a significant portion of their 
habitat, to avoid both displacement and increased mortality risk. Mattson et 
al. ( 1995) noted that providing secure undisturbed habitat is essential for 
grizzly bear conservation. 

5. The Conservation Strateey will allow highly significant increases 
in grizzly bear mortality risk due to removal of almost all existing 
restrictions on road densities. 

Research in the Greater Yellowstone Ecosystem has documented that roads 
increase grizzly bear mortality risk (Mattson et al. 1992; Schwartz et al. 
201 0). Road densities in the Primary Conservation Area (PCA) of the 
Yellowstone Area are currently limited, but will not be limited upon 
delisting. Open road densities in between secure areas for grizzly bears will 
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not be limited, even though the current best science demonstrates that limits 
on road densities in these area are essential to ensure protection of grizzly 
bears (Schwartz et al. 20 I 0). Simply providing some secure areas for grizzly 
bears will not address the mortality risk created by high open road densities 
when bears travel between security areas. Id. Other current research in 
British Columbia (Boulanger and Stenhouse 2014) also noted the problem of 
increased grizzly bear mortality risk due to roads; they noted that there has 
to be a threshold road density identified and implemented to ensure 
population stability for grizzly bears. Kite et al. (20 15) also reported on the 
association between grizzly bear mortality risk and roads. 

6. The science is not currently available to measure how logging 
projects, aside from increased road access, impacts grizzly bear 
displacement and mortality risk, even though logging is the primary use 
of occupied grizzly bear habitat outside the Park; limited data indicates 
that logging also changes the quality of grizzly bear habitat, changes 
that need to be identified as potentially detrimental to the grizzly bear. 

There is currently no science that defines how logging activities affect 
grizzly bear mortality risk and displacement. With delisting, logging will 
increase in occupied habitat, both within and outside the PCA. The effects of 
these impacts on grizzly bears will not be measured, due to a lack of science. 
It is apparently why the Conservation Strategy does not address the impacts 
of logging on grizzly bears. The apparent assumption in this Strategy is that 
a lack of evidence means that there is no impact. Thus the impacts of 
logging on grizzly bear mortality risk and displacement has not been 
considered in the Conservation Strategy, so it will also not be considered 
when grizzly bears are delisted. In the Yellowstone Ecosystem, there are 
expansive ongoing plans to log grizzly bear habitat, such as for the Greater 
Red Lodge Project, the Lonesome Wood Project, and Bozeman Watershed 
Project, the Rendezvous Trails Project, the Millie Fire Salvage Project, and 
the upcoming North Hebgen logging project. These projects have been 
planned when the grizzly bear was listed. There will most likely be even 
more projects planned in occupied habitat following delisting. The impacts 
of logging activities, and habitat impacts, need to be addressed in the 
Conservation Strategy. 

As with displacement and mortality risks to bears from logging, there is only 
limited information available as to how logging affects grizzly bear habitat, 
aside from its severe impact on red squirrels, which are needed to provide 
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whitebark pine nuts to grizzly bears (Kendal 1981, Reinhart and Mattson 
1989). Since logging will likely increase with delisting, the government 
needs to address how habitat changes will affect the population trend of 
grizzly bears due to increased logging. 

7. The Conservation Strategy does not require implementation of 
the current best science for erizzly bear security. 

The proposed level of security in the Conservation Strategy is arbitrary, as it 
suggests that 1998 levels of security are adequate for grizzly bears, without 
any actual analysis or data. The recommended level of security for the 
grizzly bear in the Greater Yellowstone Ecosystem is 58% of the landscape 
in occupied habitat (Mattson 1991 ). Individual security areas should be at 
least 3.5 miles wide, and total 5,400 acres in size. This level of security 
would provide enough secure habitat to allow grizzly bears to use their 
habitat, without undue exposure to humans. This limited exposure has been 
demonstrated to be essential to limit the mortality risk of bears (Schwartz et 
al. 20 1 0; Mattson and Knight 1991; Mattson et al. 1996; McLellan and 
Shackleton 1988; Boulanger and Stenhouse 2014 ). 

8. The chaneine habitat conditions in the Yellowstone Ecosystem are 
alone causing increased, likely irreversible increases in grizzly 
bear mortality. 

In 2015, there was a record mortality level for grizzly bears (59 deaths), with 
another potential for 30 unrecorded deaths. These high deaths are likely due 
to the deteriorating habitat conditions in Yellowstone due to losses of 
whitebark pine, trout, and elk declines (Wilcox blog 3/18/16). Elk have been 
compensating for these losses by eating more meat, including livestock and 
elk hunter kills. Id. Thus trouble with livestock operators and hunters have 
increased. ld. The conflicts with hunters was recently addressed in a blog by 
Louisa Wilcox on 1/2/16, where she noted that bears are readily killed by 
hunters. In regards to livestock conflicts, the Montana Standard noted on 
8/19/15 that more bears venturing out of the Park are eating more livestock, 
amid a long-term trend in declining livestock-bear conflicts. In addition, 
Yellowstone bears are moving further out of the Park to take advantage of 
moth concentrations in high alpine areas (Dave Mattson blog 4/14/16). He 
provided a map that shows where bears are moving to utilize moths, and 
these areas are far outside the PCA for the Yellowstone population. He also 
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noted that bear-livestock conflicts have increased in this area due to 
increased use by bears. 

In addition, cubs and yearling grizzly bears are increasing dying because 
their mothers are being forced to a meat diet with the loss of other key foods 
as white bark pine and trout (Dr. Dave Mattson blog 12/1 7/15 ); meat-eating 
is an incredibly hazardous undertaking for any bear, especially those with 
vulnerable young. This increased mortality rate of these young bears is not 
going to change, at least any time soon. 

These changes in bear use of habitat in the Yellowstone Ecosystem are 
unlikely to change any time soon, meaning that the increased bear mortality 
triggered by these changes in habitat use are not going away. These high 
mortality rates are likely to continue. 

9. The government's claim that erizzly bears have reached the 
carrying capacity of their habitat in the Yellowstone Ecosystem, 
and thus can tolerate delisting and hunting, are illogical and not 
supported by science. 

As was noted in Dr. Dave Mattson blog of 12/17/15, the notion by the 
government that there is no more room for any more grizzly bears in the 
Yellowstone Ecosystem is illogical. Grizzlies are living in roughly twice the 
area they were in during the 1970s; multiple analyses by government and 
independent scientists alike show that there is ample habitat with natural 
foods sufficient to support grizzly bears in places where grizzlies have not 
yet established themselves. 

lO.The government's claim that hunting grizzly bears will reduce 
conflicts with people conflicts with science. 

In an article in the Bozeman Daily Chronicle on 6/25113, the article noted 
that rising numbers of bear-human conflicts -such as a mauling last week 
south of Cody, that sent a man to the hospital with severe facial lacerations ­
have lent new urgency to calls to allow limited hunting to resume. Dr. Dave 
Mattson provided a blog on 1/19/16 regarding the claim that hunting will 
scare grizzlies, where he cited an editorial in the Chronicle as hunting to 
increase bear fears of humans as justification for delisting. He noted there is 
little to no empirical evidence to support this contention. He noted that 
grizzlies are "hard wired" to respond aggressively to threats, perceived or 
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real. This response would increase, not decrease, when bears fear people. On 
the other hand, with benign encounters with humans, bear can learn to be 
more tolerant, known as habituation. He also noted that hunting bears would 
like increase the exposure of younger bears to humans, bears that are 
notoriously prone to push human boundaries. Social hunting would also 
disrupt the social order for the bear population, which often results in more 
cub-killing by males, and with that, unexpected and sometimes problematic 
population declines. Also, he noted there is little direct evidence that bears 
become warier with hunting, and certainly no evidence that people become 
safer. Surprise encounters and food encounters are the driving factors for 
risk. He noted that unless you kill most bears, you are not going to 
substantially reduce the chance of surprise encounters, or eliminate the hard­
wired tendency of bears to defend themselves or their cubs when surprised. 
He also notes that essentially, we have been hunting grizzly bears in 
Yellowstone for decades, due to removals for various conflicts, real or 
imagined. There is no evidence that these bear removals have increased 
human safety. Finally, he noted that there would be no hunting in 
Yellowstone National Park, where many ofthe bears reside. 

11. The de listing of grizzly bears will greatly reduce their long-term 
viability by essentially eliminating the connectivity between the 
Greater Yellowstone and Northern Continental Divide 
Ecosystems. 

The Conservation Strategy will not protect any grizzly bears from any 
adverse effects outside the PCA. This means that the likelihood of grizzly 
bears eventually connecting with the NCDE bears is basically eliminated, 
even though this is believed to be key to long tenn viability of the 
Yellowstone grizzly bear (Dr. Dave Mattson, talk on 3/31 I 16 in Bozeman, 
MT). Given the high mortality risks that will be allowed on bears outside the 
PCA, their long tenn viability even in these areas is likely doomed. There 
will be no bears surviving that over time, could expand in the direction of 
the NCDE. 

C. The process for delisting has no logical process; the 
process is severely fragmented making it impossible for 
the public to be involved, let alone provide input; the 
public has not been provided a draft environmental 
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impact statement which provides a detailed analysis of 
delisting impacts, including how bears will be managed 
with hunting, a significant change from management 
under the ESA. 

The delisting process includes a Conservation Strategy that is not yet 
finalized for the public. This Conservation Strategy to date has no analysis 
of how delisting will affect grizzly bear mortality rates both inside and 
outside the PCA. Without this analysis, it is a violation of the NEP A, the 
NFMA and the ESA. The few standards in the Conservation Strategy are not 
supported with any science or analysis, nor do they demonstrate how grizzly 
bears will respond to the purported conservation measures, including 
restrictions only on "permanent roads." The public has yet to be provided 
any management plans by the 3 states that intend to hunt grizzly bears. The 
Conservation Strategy does not address how grizzly bears will survive 
outside the PCA. It is not clear why 600 bears has been selected as the 
threshold population level needed for viability. It is not clear why the loss of 
major food resources in the Park are not causing population declines for 
bears. The controversy over grizzly bear population trends is not addressed. 
The failure of the government to obtain outside peer review by other 
scientists is not addressed. Overall, this Conservation Strategy does not 
demonstrate that grizzly bears will remain viable after delisting. 

A draft environmental impact statement needs to be completed to define 
specifically how grizzly bears will be managed upon delisting, as is required 
by the NEPA and the NFMA, since delisting is a major change from current 
management on public lands. This is necessary so that the public has an 
opportunity to review all the current best science, and how bear management 
will proceed, upon delisting, including hunting and management of bears 
both within and outside the PCA. 

1. The basis for the delineation of the PCA needs to be defined to 
the public in an environmental impact statement. 

There is no actual rationale provided, based on science, as to why bear 
management will be based on the PCA, an area that was established over 40 
years ago. The government needs to provide the science and hence basis for 
delineating 2 separate management zones for grizzly bears upon delisting, 
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including how different levels of management will affect the long-term 
viability of the bear, including in regards to genetic diversity. There are at 
least 2 critical issues that need to be addressed in the delineation of the PCA. 
How will this planned failure to protect bears outside the PCA promote 
connection between the Yellowstone and the Northern Continental Divide 
bears, and long-term viability. And what data specifically identifies that 
these are 2 distinct grizzly bear populations, and thus there is no overlap 
between bears within and outside the PCA, in order to justify different 
management proposals for what is actually more likely one grizzly bear 
population. If this is the case, then the failure to protect these bears when 
they move outside the PCA (for example, to obtain moths) means that the 
claimed management of bears within the PCA is misleading and doomed to 
failure. 

2. The ability of the government to provide accurate 
measurements of the grizzly bear population in occupied 
habitat of the Greater Yellowstone Ecosystem needs to be 
demonstrated in an environmental impact statement. 

There is currently significant controversy about the methods the government 
is using to measure the Yellowstone grizzly bear population (e.g., Doak and 
Cutler 20 13; Mattson comments in newspaper articles and blogs ). This 
controversy is based in part by the government's refusal to provide basic 
population data and parameters for measurement to the general public, in 
violation of the NEPA and the Freedom of Information Act (FOIA). The 
public needs to be provided with full access to the data on which delisting 
assumptions are being based. And the government also needs to provide a 
full public disclosure of the controversy in regards to population 
measurements on the threatened grizzly bear, so that the public has a full 
understanding of why this controversy exists. This controversy is at the heart 
of the delisting proposal, and public disclosure of all aspects of why the 
government has decided to proceed with delisting, based on their science, 
needs to be provided in an environmental impact statement. 

This information is key to delisting, as the government claims that they will 
maintain the grizzly bear population within the PCA within an established 
threshold of 600 bears. If they are not able to actually provide valid 
measures of the grizzly bear population, by using inflated measures, this 
means that the 600-bear threshold is meaningless. 
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3. The impacts of increased logging and reduced requirements 
for road density controls need to be assessed in an 
environmental impact statement prior to delisting, so that the 
public can understand why delisiting will ensure continued 
viability of the Yellowstone grizzly bear. 

We have noted many different aspects that will increase the mortality risk of 
grizzly bears, as well as habitat reductions due to displacement, that will 
negatively impact grizzly bears after delisting. IN order to demonstrate that 
the agencies have taken the requisite "hard look" required by the NEP A for 
significant government actions, the USFWS, Forest Service, and state 
agencies need to provide a complete a detailed analysis of the expected 
increase in grizzly bear mortality that will be triggered by delisting, and how 
this increase in mortality and reduction in available habitat will affect the 
population trend. This analysis also needs to include the cumulative impacts 
of habitat losses to the grizzly bear due to declines in whitebark pine, trout, 
and elk in the Y e11owstone ecosystem, and how these changes have also 
added to what may be permanent increases in grizzly bear mortality as bears 
use more meat resources (increased mortality of cubs and yearlings) and 
increased human conflicts with livestock. The long-term effects of these 
changes in food resources appear to be highly significant for the grizzly bear 
population trend, and these impacts need to be added to the proposed 
impacts of deli sting, including hunting. 

4. The environmental impact statement for delisting the grizzly 
bear needs to fully disclose that funding for management of 
bears will be adequate to ensure the Conservation Strategy will 
be fully implemented in the long term. 

It is not clear with delisting how funding to manage grizzly bears will be 
ensured. If funding is not ensured, then the Conservation Strategy is nothing 
more than a desired condition, not a standard. The mechanisms by which 
funding will be ensured over the long term needs to be fully disclosed to the 
public, which is part of the "hard look" requirement for the NEPA. If 
funding is not fully ensured over time, then the government needs to inform 
the public that there are no assurances that the Conservation Strategy will 
actually be implemented, including any protection measures for bears, 
including minimum population thresholds. 
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Sara Johnson of Native Ecosystems Council (NEC) would like to request a 
"hard copy" of the revised "draft" Conservation Strategy and draft 
environmental impact statement when these are released for public review 
and comment. Mike Garrity of the Alliance for the Wild Rockies (AWR) 
would be satisfied to receive an electronic copies of these documents. 
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ESTIMATING GRIZZLY BEAR DISTRIBUTION AND ABUNDANCE 
RELATIVE TO HABITAT AND HUMAN INFLUENCE 
CLAYTON 0. APPS, 1 Aspen Wildlila Research, 2708 Cochrane Road N.W •• Calgary. Albelta, T2M 4H9, Canada BRUCE N. McLELLAN. British Coll.lllbia Ministry ol Forests, RPO No. 3, P.O. Box 9158, Reve!stoke, BC VOE 3KO, Canada JOHN G. WOODS, Mount Revelstoke and Glacier National Partes, Bolt 350, Revelstoke, BC, VOE 250. Canada MICHAEL F. PROCTOR, Unlve1$11y ol Calgary, 2500 University Drive NW, Calgary, Alberta. T2N 1 N4, Canada 

Ab.stract: Unden;~:~nding facton that innuc:ncc and predict griul)· bear ( (.'r:Jus nrrtos) distribution and abundance: i5 fundamc:nlalto their conscn<ttion. In southeast British Columbia, Canada, we applied DSA hair-trap sampling (I) to C\-aluate relationships or grizzl~· bear detections \\ith l:mdscapc \'Uriables of habitat and human acti\ity, and (2) to mode:! the: spatial distribution and abund.1ncc ofgri:zzly bears. During 1996-1998, "'t: ililmplc:d gri:zzly bear occur­rence: across 5,496 km! at sites distributed according to grid cells. We compan~·d 244 combinations of sampling sites and sessions where grizzly bean werc detected (detennined b~· nONA anah'SCS) to 845 sit~ions \\'here the~· were noL We tested for differences in 30 terr.~in, \'egctation. l~r. and human innuenct! \oariablcs at3 spatial scales. Gri:zzlr_ bean more often wctt drtc:cted in land.\Gipes of rel;ui\·d\' hiJ:h clc:\';Uion. stc:ep slope. nagged ter­rain, and low human acres• :md linear disturbancc: dc:nsit.ies. Titc:sc landscapg also wc:rr compri~d of more a\·;llanche chutes, a! inc tund~ barTCn surfaces. bumed forests. aJ!.d ll'ss ,·oung and logged forests. Rdationship~ with forc:st productl\ity an some o\·en;tory spc:cic:s were positi\'t: at broader scalc:s, while: association.' ~<ith forc:st O\'en;tory and producti\i~· wc:rc ncg:uh-e at the finest scale. At thll, finest scale:. the strong neg:u.i\·c :wodation ~<ith \'Cr)' )'OUR , lo c:d forests and "ith incrc:a.,ing ,·;lluc:s of thc: U!ndsat~eri\'ed m=en \ c:tation index became: si­U\'C: when anal~'Zc:d in a muhh'llriatc: con leX!. For mu th'3riatc: analyses. I<'C: considc:rcd 2 \oari:~bles tu~cthcr with II principal components that dc:scri~ c:cological gmdic:nl' among 4 \'3riablc: groupinb"!· We applied muhiplc: logi5tic regression and used • .tJC to rank and weight competing subset models. We derh·c:d coefficients for intcrpr"t:tatinn and prediction using multi-model inference:. The rc:suhing function \\'US highl~· prc:dicth·co. which we confinnc:cl against an independent dai:ISCt. We tr.msformed thc: output using a multi-.1nnual population estimate for the sam· piing area, and we applied the: resulting grizzl~· bear dc:n~i~· and distribution model across our greater studr area as a stratcgic·IC\-el planning tool. Wc: discuss consc:n':ltion appliations and dc:sign considerations of this DNA-based approach for grizzl} bean and other forc:st~wc:lling species. 

JOURNAL OF WILDUFE MANAGEMENT 68(1):138-152 
/Cry warr&: British Columbia, DNA. di.5tribution. GIS, grizzly bear, habitat, hum:tn innucncc, landscape. population density, predictive modeling, resourcc: selection function, Unw niTIOS. 

The spatial structure of a population has direct 
bearing on its dynamics, resiliency, and thus ,;a­
bility (Karei\a and Wennergren 1995, Ritchie 
1997, Wiegand et al. 2002). Estimating the densi­
ty and distribution of populations, monitoring 
spatiotemporal trends, and understanding fac­
tors that influence these trends are fundamental 
to an adapth•e conservation strategy for any 
species. Yet, despite heightened management 
concerns, few examples are a\ailable at scales rel­
evant to population consel"\ation for solitary, 
wide-ranging species associated "illt forested 
emironments. In addressing questions of popu­
lation distribution and abundance O\'er large spa­
tial scales, options for using animal tracking syr 
terns such as radiotc:lemell)' are limited b~ the 
ability to apply consistent and cost-effecti\'e cap­
ture effort and to achie,·e adequate sample sizes 

138 

over a representali\'c: range of conditions. Morc:­
o\·er, researchers may not accept the associated 
disturbance to study animals, especially when less 
im'a5ive u:chniques are a\-ailable. Harvest or 
sightings data ha,·e been used to understand pop­
ulation distribution at ,·ery broad scales, but are 
f)pically subject to qualil)' issues and nonrandom 
sampling bias at regional conser.-ation planning 
levels (e.g., <30,000 km2). Nonim"aSi\'e sampling 
protocols ha\'e been developed for some species, 
but the regional application of these protocols 
may be subject to technological, logistical, and 
budgetary constraints (Zielinski and Kucera 
1995, Foresman and Pearson 1998, Sargeant et al. 
1998, Momzzi et al. 2002). 

For bears, recent ad,ancements h:l\'e been made 
in nonim"asive hair-capture, genetic tagging, and 
population densi~· estimation (Woods et al. 1999, 
Mowat and Strobed: 2000. Boulanger and McLel­
lan 2001, Poole et al. 2001). These admncemenL" 
ha\'e facilitated research to develop and refine spa-
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GRIZZLY BEAR - TUlB'ER RELATIONSHIPS IN THE YELLOWStoNE ,\rt • -{ d _=J 
BONNIE M. BLANCHARD 
Interagency Grizzly Bear Study Team 
P. 0. Box 1376 
Bozeman, MT 59715 

Abstract: Grizzly bear (Ursus arctos) - ha~itat relationships were 

studied from 1976 through 1979 in a 20,000 km2 area with Yellowstone 

National Park in the center. Ninety percent of the 2,261 aerial radio 
4S 

relocations of 46 instrumented grizzlies were in timber too dense to ·- ·- . , - -
observe the bear., Three-fourths of the relocations were less than~ 

100 m from a timber-opening edge. The majority (56%) of 515 feeding 
"--" • r ,I I 

activities observed were recorded in timber over 3 m tall with a 

canopy cover greater than 5%, 20% were in open habitats, 18% were in 

timber over 3 m tall with a canopy cover of 5% or less, and only 6% 

" were in timber less than 3 m tall. ~lost day beds were constructed 
" 

less than 1 m from a tree, and usually in the Abies lasiocarpa/ 

Vaccinium scoparium habitat type. 

J. WILDL. 1-!ANAGE. 

Key words: Grizzly bear, habitat, timber. 

In 197 5 the gL·izzly bear south of Canada was listed as a 

threatened species. To comply with the Endangered Species Act of 

1973, Federal agencies must, therefore, avoid dest~uction or adverse 

modification of grizzly bear 11crj tical habitat." 

At that time insuffi~ient data ~:ere available to define critical 

habitat, so management agenci~s were poorly equipp~d tc evaluate the 

effects of land practices upon the grizzly. Research to determine the 
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Radio telemetry in this study has shown that grizzly bears in the 

Yellowstone system were located much more often in timber than in the 

open during the d~y. Examination of these locations has documented 

that substantial foraging by the bears occurred in the timber. 

Herrero (1978) has noted that "the brown bear has not lost its ability 

to forage on the forest floor, but it has gained the ability to 

exploit open habitat types at their peaks of productivity." 

Schallenberger and Jonkel (1979) found Rocky Mountain east front 

grizzly bears preferred timber to open (81% vs. 6% of total 

observations), while brown bears in Italy have also been found to 

prefer dense timber during the day (Roth and Osti 1979) . Visual 

observation- in contrast to radio observations . - suggests that 

11grizzlies appeared to occupy primarily fertile, open grasslands" 

(Mealey 1975) and that these bears appear to prefer open habitats as 

foraging grounds (Craighead 1979). 

We don't know whether grizzly bears in the Yellowstone system 

presently use timber to the extent recorded because of an innate 

preference or in avoidance of contact with humans. Researchers in 

North America and Eurasia have documented negative correlations between 

the levels of human activity and grizzly/bra\~ bear activity 

(Jurgenson 1968, Craighead and Craighead 1972, Priklonskij 1972, 

Zunino and Herrero 1972, Kaleckaja 1973, Pearson 1975, Hartinka 1976, 

Chester 1977, Elgmork 1978, Nagy and Russell 1978). Others suggest 
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that bears can become accustomed to activity associated with food 

sources (Cole 1972, Mundy and Flook 1973, Hamer 1974. Gilbert 1977). 

Yellowstone grizzly bears nave been subjected to several selection 

pressures that may have caused them to seek out and remain in the 

timber. Bears outside the National Park were hunted until 1974 in 

Wyoming and Montana and are presently subjected to substantial 

poaching. Problem bears inside and outside the park are currently 

subject to control actions. 

Despite the preponderance of observations in the timber, the 

importance of interspersion of timber and open habitats is apparent. 

Three-fourths of the total relocations were less than 100 m from a 

timber-opening edge. The importance of habitat interspersion to 

grizzlies has been documented by Graham (1978), Knight eta~. (1978), 

Schallenberger (1976), ~lealey (1976), Mealey and Jonkel (1975), and 

Craighead and Craighead (1972). A positive correlation between the 

length of timber to opening edge and the number of brown bear 

observations was noted by Elgmork (1978) in Norway. 

Since Yellowstone grizzly bears use forested areas to a larg~ 

extent, any alterations in the quantity and/or quality of timber cover .. 
may affect the availability of "preferred" habitat. Radio relocations 

and feeding sites indicate the majority of feeding activities and day 

beds occur in mixed age and species stands of moderate to dense (26-

75%) canopy cover. Sterile lodgepole pine communities are frequently 
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used as day bed sites and for certain feeding activities such as 

tearing logs for insects or carcass feeding. Mature and decadent 

stands are also used, largely as day bed sites. 

Conventional losging negatively affects bears through reduction ... 
of shelter and increases in human activity. Black bears in the 

Whitefish Range of Montana used all seral stages of burned timber but 

~ did not use clearcuts or logged areas for about 10 years after logging 

(Jonkel and Cowan 1971). Brown bears in Norway were considerably 

disturbed by logging activities, especially networks of roads and the 

resulting secondary traffic {Elgmork 1978). 

Logging operations may not be detrimental to the Yellowstone 

grizzlies if management actions are taken to minimize the negative 

impacts. Such actions would include: {1) permanently closing roads 

after logging; (2) making small, irregularly shaped clearcuts no 

greater than 300 m wide with long timber-to-opening edges; (3) making 

selective cuts and leaving a canopy over 3 m tall with cover greater 

than 25%; and (4) leaving strips between logging operations at least 

-100 m wide. - Any measures taken to lessen the impacts of logging upon 

the grizzly will be worthless unless logging roads are permanently 

closed after logging because roads provide increased human activity 

and more frequent human-grizzly encounters. Increased human activity 

is clearly detrimental to the grizzly bear, both directly - through 

poaching and control actions - and indirectly through avoidance 

behavior. 

, 
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The Impact of Roads on the Demography 
of Grizzly Bears in Alberta 
John Boulanger1•". Gordon B. Stenhousen 

1. Integrated Ecological Research, Nelson, Brilish Columbia, canada, 2. FoolhiUs Research Institute, Hinton, 
Alberta. Canada 

• These authors contributed equaHy to this work. 

Abstract 
One of the principal factors that have reduced grizzly bear populations has been the 
creation of human access into grizzly bear habitat by roads built for resource 
extraction. Past studies have documented mortality and distributional changes of 
bears relative to roads but none have attempted to estimate the direct demographic 
impact of roads in terms of both survival rates, reproductive rates, and the 
interaction of reproductive state of female bears with survival rate. We applied a 
combination of survival and reproductive models to estimate demographic 
parameters for threatened grizzly bear populations in Alberta. Instead of attempting 
to estimate mean trend we explored factors which caused biological and spatial 
variation in population trend. We found that sex and age class survival was~ated 
to road density with subadult bears being most vulnerable to road-based mortality. 
A multi-state reproduction model found that females accompanied by cubs of the 
year and/or year1ing cubs had lower survival rates compared to females with two 
year olds or no cubs. A demographic model found strong Spj!tial gradients in 
population trend based upon road density. Threshold road densities needed to 
ensure population stability were Qstimated to further refine targets for population 
recovery of grizzly bears in Alberta. Models that considered lowered survival of 
females with dependant offspring resulted !n..lower road density thresholds to 
ensure stable bear populations. Our results demonstrate likely spatial variation In 
population trend and provide an example how demographic analysis can be used to 
refine and direct conservation measures for threatened species. 

Introduction 
One of the primary factors that has reduced grizzly bear populations in some 
portions of North America, has been the effects of unsustainable human caused 

PLOS ONE I 001:10.1371Jjoumal.pone.0115535 December 22, 201<1 1/ 22 
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Study: Yellows-tone grizzly numbers: lower than estimated 
BJ MAn HEW BROWN 
Associated Press 

BILLINGS - Flaws in 
ho~ the governrn~nt mea­
~ Yellowstones grizzly 
bear population raise 
questions about whether 
the animals have recovered 
sufficiently to merit lifting 
fedtral protections, ac­
cording to a new study. 

The study concludes 
that a major reason more 
bears have been counted 
in recent years Is that more 
time is now spent counting 
bears. The authors argue 
that the region's bruin 
population could in fact be 
In decline, even as officials 

-

Trends within Yellowstone's bear population ing last week south of Cody, 
have taken on importance as the U.S F h Wyo"! that.sent amant~ the • IS hosp1tal With severe faaal 

and Wildlife Service considers lifting federal lacerations- have lent new 

Protections for the animals · ~g~ncyto ~to allow • limited hunting to resume. 
consider revoking the federal protections for the But the new study's lead 
grizzly's threatened spedes animalS, possibly as early author, University of Colo-
status. as next year. rado environmental stud-

The peer-reviewed find- Government biologists I ies professor Daniel Doak, 
ings have been accepted countered that there is no• J said shortcomings in the 
for publication in the jour- evidence-of a decline. They government's method of 
nal Conservation ~etters. said newly-revised popula; tracking ~y numbers 
The work was partially tion data shows more than] mean the1r recovery from 
funded by the Natural Re- 700 grizzlies living in and widespread extermination 
sources Defense Council. around Yellowstone Na- last century may have been 

Population trends tional Park, an area that in overstated. 
within Yellowstone's bear eludes Wyoming, Montana! The bears lost protec-
population have taken and Idaho. tions once, in 2007, before 
on added importance as Meanwhile, rising a federal judge ordered 
the U.S. Fish and Wddlife numbers of bear-human grizzlies back onto the 
Service considers lifting conflicts - such as a maul- threatened species list two 

.... 

This May 30 photograph provided by Wolves of the Rockies 
shows a grizzly bear at Mary Bay along Yellowstone lake In 
Yellowstone National Park. 

years later. The reversal 
came in part over concerns 
that one food source for 
bears, the nuts from white 
bark pine trees, has grown 

increasingly scarce as 
insects kiD large stands of 
the trees. 

More BEARS J AB 
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Doak said the loss of white­
bark pine and a decline in 
another food source, cutthroat 
trout. may have pushed bears 
into areas where they are more 
likely to be seen during aerial 
surveys done by government 
agencies. That doesn't necessar­
ily mean there are more bears. 

"It's a pretty standard thing 
in all of wildlife biology and 
conservation biology that if you 
triple the amount of time you're 
looking for some rare species, 
it's likely you're going to seem 
more of them, just because you 
spend a lot more time doing so;' 
he said. 

Doak and co-author Kerry 
Cutler also say wildlife offi­
cials have mistakenly assumed 
female grizzly bears reproduce 

Immigration/ 
~-

l •. • J Q -1 Spcjune 69/5311 r~ Weallllr(W):1H1111J.PQ-IIll11ydQJdy.c· 
" '-../ '\;L_/ Topelo 9Q73/s 96114/s ...... 
.111129 ~ 8 ~ 15 !j 22 Y1os1'irQ1on, DC 9&75'pc 9&75'pc For up-to-the-mlnule weather 

throughout a 30-year lifespan, 
compounding the government's 
overly-optimistic population 
estimates. 

They did not offer an alterna­
tive population size, nor say out­
right that the current estimate 
was wrong. 

The government's latest 
estimate of718 bears in the Yd­
lowstone area is up from prior 
published estimates of roughly 
600bears. 

That does not mean the bear 
population suddenly grew by 
about 100 bears. U.S. Geological 
Survey bear researcher Frarik 
van Manen said the new figure 
results from revisions to the 
prior estimate based on in­
creased survival rates for adult 
male bears in recent decades. 

One reason more effort has 
gone into counting bears is that 

He said the measure would 
be ~ood for the economv. for 

they are now spread across a Another U.S. Geolog'ical Sur-
much bigger landscape, said van vey bear researcher, David Matt-
Manen, who leads an inter- son, said Doak's findings were 
agency grizzly bear study team in Une with his own conclusions 
for the Yellowstone region. The that current estimation methods 
results of those aerial surveys are "essentially worthless:' 
are corroborated by other fac- "There is this belief that 
tors, including the expansion of somehow, through some sort 
the animals' range and a trap- of statistical magic, you can 
ping progrjm that consistently compensate for bias in your 
identifies llew bears, he said. field methods," Mattson said. 

U.S. Fl~tand Wddllfe Service "My conclusion is that's just not 
grizzly be · coordinator Chris simply possible." 
Servheen d the govern- Yellowstone's grizzly popula-
ment's me ods are reviewed tion is the second largest in the 
by outside, ientists and other Lower 48, behind an estimated 
govemmdt agencies. 1,000 bears in the Northern 

"We're qrtainly interested in Continental Divide region that 
what they did:' Servheen said of includes Glacier National Park. 
Doak's wqrk. "But wive done a Smaller populations live in the 
lot of work on this. We've given Cabinet-Yaak, North Cascades 
very careful consideration and and Selkirk areas of Idaho, 
critiques to everything we've Montana and Washington 
done multiple times:' state. 

Leaving little to chance, the 
U.S. Chamber of Commerce 

fied on the vote. 
Republicans were anything 
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Police Reports 
The Bozeman Pollee 

Department reports for 
Monday Included the 
following: 

~~~=~ hunters kill 2 grizzly 
bingo, 1 p.m.; artbr{ d . k.ll 3 ness.2p.m.;s86-2~ars, rivers I · 

BMRG Al-Anon, 
told Fish, Wildlife and 
Parks officials that 

• At 12:40 a.m., an offi- • 
cer round two young adults 
in the rear seat of a car with 
fogged up windows parked 
at Lindley Park. The officer 
told them the park was 
closed and warned them. 

• An officer stopped and 
offered some education to 
a~rwhop~~da 
new vehicle and was unfa­
miliar with how to tum the 

7:30p.m., Bozenw1ELENA (AP) -
Church of Christ. I~ wildlife officials say 
Kagy Blvd, 599-82'bunters in southwest-

Cancer Support (Montana reported 
munity: yoga, 8:45-..ng two female griz-
9:45 a.m.; Breathin!f>ears in self-defense 
breathing and relaxiweekend whlle three 
techniques, 5:30-6:~r grizzly bear deaths 
102 S. 11th Ave., Boe reported along 
582-1600, cancersu)iways in northwest­

he came upon a bear 
feeding on a carcass on 
Oct. 28. The West Yel­
lowstone hunters said a 
female grizzly bear with 
two cubs charged them 
on Oct. 31. 

montana.org. Progm Montana. 
only fur those affeCt hunter near Gar-

Grizzly bear manage­
ment specialist Tim 
Manley says a female 

--- 1-·-+=n= ee 1 etat~ t 

Former government researcher 
disputes grizzly study results 

By MICHAEL WRIGHT 
Chronicle StaffWrtter 

A former government 
scientist has doubts about 
a recent grizzly bear study 
that said the number of 
Yellowstone area bears 
passing genes to the next 
generation had more than 
quadrupled since 1980, 
saying it's an attempt to 
shore up evidence to re­
move federal protections 
for the bears. 

Former g~ent 
grizzly researcher David 
Mattson criticized the 
study in a post on www. 
grizzlytimes.org. Mattson 
says the study's claims 
don't "pass the laugh test." 

In an interview Thesday, 
Mattson went on to say 
that the study was "incon­
sistent with everything 
else we know about this 
population." Moreover, he 
said the Interagency Griz­
zly Bear Study Tean:l -

which produced the study 
- and U.S. Geological 
Survey work to support 
the "sanctioned political 
agenda" of delisting the 
bears. 

Pauline Kamath, one of 
the study's authors, said in 
an email the U.S. Geologi­
cal Survey is "committed 
to providing unbiased, 
objective scientific infor­
mation upon which other 
entities can use to base 
their actions and/or deci­
sions on." 

This comes as grizzly 
managers and advocates 
are meeting in Wyoming. 
where some expect a push 
for a delisting of the bears. 
Except for a brief time 
between 2007 and 2009, 
the grizzly bear has been 
listed as threatened under 
the Endangered Species 
Act since 1975. Lately, 
though, the push to delist 
has resurfaced. 

The stUdy round the 
effective pop'!lation of 

Yellowstone National 
Park grizzly bears had 
increised from 100 to 450 
since the early 1980s. A 
higher effective popula­
tion means a slower loss 
of genetic diversity, which 
could mean bears would 
be better prepared to 
adapt to climate change 
or other environmental 
changes. 

That doesn't mean 
the population size itself 
quadrupled in that time 
-just the number of 
bears passing genes along. 
Mattson- who researched 
carnivores for the federal 
government fur 30 years 
and now is a lecturer at 
Yale University- said 
most people would agree 
that the population size of 
the Yellowstone bears has 
been largely stagnant since 
the early 2000s. The latest 
USGS count put the 9verall 
population at 757 bears. 

More GRIZZLIES 1 a 

............ l ...................... : 
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Recent YNP grizzly bear count shows decline 
JACKSON, Wyo. (AP) -

The estimated number of 
Ktizzly bears in and around 
Yellowstone National Park 
has been revised downward 
by 6 percent from a year 
ago, but wildlife biologists 
say the drop isn't cause for 
concern that the animals are 
in trouble. 

"There's no evidence of a 
major change in the long­
term trend of the popula­
tion, and the long-term 
trend is still flat to slightly 
increasing;" Frank van 
Manen, a wildlife biologist 
with the U.S. Geological 
Survey. said. 

The number of grizzly 
bears in the Greater Yel­
lowstone Ecosystem, which 
includes areas ofWyoming, 
Montana and Idaho, is esti­
mated at 714 this year, down 
from 2014's estimate of757, 
according to information re· 

leased at a meeting of wild· 
life biologists Wednesday. 

The decline comes dur­
ing debate about whether 
federal protections for 
the grizzly bear should be 
lifted. Wlldlife advocates 
say griZzly bear numbers 
are not sufficient enough to 
warrant lifting protections 
and subjecting the bears to 
possible hunting. But delist· 
ing advocates say grizzly 
bear populations have grown 
to the point where they are 
expanding beyond their cur· 
rent habitat and are coming 
more and more into conflict 
with humans. 

Van Manen, a team leader 
with the Interagency Grizzly 
Bear Study Team, said the 
new grizzly bear popula­
tion estimate is a single· year 
snapshot and not any indica­
tion that the population is in 
decline. 

"It is within the range of 
variability, and we know 
there's sampling bias in­
volved:- he told the Jackson 
Hole News & Guide. "What 
we look at is that trend line 
over time, and if we look at 
that, there's no evidence of 
an actual decline:' 

The model that federal 
bear managers use to gauge 
grizzly numbers is biased 
fow, vim Manen said. 

·we are underestimat­
ing probably by about 40 
percent, according to these 
calculations; van Manen 
said. 

Adjusting for the model's 
underestimation, the grizzly 
population would have come 
in this year at around 1,000. 

Van Manen presented 
data Wednesday to the Yel· 
lowstone Ecosystem Sub­
committee that counted 52 
grizzly bear deaths so far this 

year and 90 percent of those 
deaths have been caused by 
people. 

But mortality levels for 
both sexes are still within the 
limits set by recovery plans, 
van Manen said. 

Nearly 6 percent of female 
grizzlies have died this year, 
he said, which is below the 
7.6 percent threshold that 
can lead to decline. Among 
boar grizzlies, 11.4 percent 
have died, again below the 
acceptable mortality limit of 
15 percent 

The grizzly bear has been 
a protected species under the 
Endangered Species Act for 
all but two years since 1975. 

Officials with the U.S. Fish 
and Wlldlife Service have 
said there are no firm plans 
to propose a rule that could 
lift protections for the Yd· 
lowstone ecosystem's grizzly 
bears . 

~; 
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Relationships among grizzly bears, highways, and 
habitat in the Banff-Bow Valley, Alberta, Canada 
Bryan Chruszcz, Anthony P. Clevenger, Karl E. Gunson, and Michael L. Gibeau 

Abstract: Banff National Park and surrounding lands constitute one of the most developed landscapes in the: world where griz.zly bears (Ursus arctos) still survive. We examine: the relationships among roads, grizzly bears, and their habitat in a protected area with low road density but dominated by a major transportation corridor and highway system. We examined griz.zly bears' spatial response to roads, road-crossing behaviour, crossing-location attributes, and habitat and temporal patterns of cross-road movements. Grizzly bears used areas close to roads m<n than expected, particu­larly roads with low traffic volume Oow volume). Habituated bears were closer to roads than wary bears. Males were closer to low· ·•olume roads than females but crossed roads less than females during the: berry season. Bears were more likely to cross low-volume roads than high-volume roads and were more likely to cross at points with higher habitat rankings. In addition, bears were more likely to cross high-volume roads when moving from areas with low habitat val­ues to areas with high habitat values. Efforts to prevent loss of habitat connectivity across highways should involve maintenance of high-quality grizzly bear habitat adjacent to roads and should address the effects of traffic volume on the road-crossing decisions of griz.zly bears. 

Resume : Le pare national de Banff et Ies terres avoisinantcs representent un des paysages les plus developpes au monde dans lesquels les grizzlis (Ursws arctos) survivent toujoun. Notre !!tude examine les relations entre les routes, les grizzlis et leur habitat dans une region protegee avec une faible densitl! de routes, mais traversee par un important corridor de transport et un axe routier majeur. Nous avons etudie Ia reaction spatiale des grizzlis aux routes, leur com­portement de traversee des routes, les caractcristiques de leurs points de traversee ct les structures spatiales et tempo­relies rcliees aux deplacements de traversee. Les grizzlis utilisent les espaces pres des routes plus que prevu, particuliercment cc:Ues qui ont peu de circulation (volume faible). Les ours habitul!s se tiennent plus pres des routes que les ours mefinnts. Les mAles se tiennent plus pres des routes a faible volume de circulation que les femelles. mais ils traverscnt les routes moins volontiers que Ies femelles durant Ia saison des petits fruits. Les ours soot plus suscepti­bles de traverser des routes a faible plutflt que forte circulation et de traverser aux eodroits ou !'habitat est de plus · grande qualite. De plus, les ours sont plus susceptibles de traverser des routes A forte circulation lorsqu'ils se dcplacent d'un habitat de faible qualite a un nutre de qualitc superieure. Dans le but de prevenir Ia perte de conncctivite entre Ies habitats a travers les routes, il faudrait maintenir pres des routes des habitats de qualitc pour les griz.zlis et l!tudier les effets du volume de Ia circulation sur les decisions des ours de traverser Ia route. 
[Traduit par Ia Redaction] 

Introduction nerable to road effects (Noss et at. 1996; Woodroffe and 
Ginsberg 2000). Currently, many wide-ranging predatory 
species are a source of conservation concern worldwide 
(Landa et al. 1997; Breitenmoser 1998; Sanderson et al. 
2002), and the need to protect them from the harmful conse­
quences of roads is paramount (Kerley et at. 2002). 

Many landscapes are undergoing extensive and rapid 
change as a consequence of human activities (Hansson and 
Angelstam 1991; Houghton 1994). One of the major changes 
associated with landscape modification is the fragmentation 
and loss of habitat (Bennett 1999). Less conspicuous than 
other fonns of habitat disturbance, linear features such as 
roads can have immense and pervasive impacts on wildlife 
populations (Fonnan and Alexander 1998; Trombulak and 
Frissel1 2000). In an increasing number of landscapes, the 
regular movements of animals involve road crossings. 

In view of their great mobility and extensive spatial re­
quirements for survival, large mammalian carnivores are vul-

Landscape fragmentation due to human activities and blockage of wildlife movement in the Bow Valley are major 
stressors affecting the Banff National Park (BNP) ecosystem 
(Banff- Bow Valley Study 1996). The Trans-Canada High­
way (TCH) is a potential barrier to large-mammal movement 
in the mountain parks and the significantly larger Central 
Rocky Mountain ecosystem. Given the national importance 
of the cross-country transportation corridor (McGuire and 
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ABSTRACf We wed I'CiOum: ttlcction funttions (RSF) to estimate the rdah\'C probability of ust for grizzly bean (Um•r 41rtlor) 2djactlll 

to the: Parsnip Ri\'Cr, British Columbia, Can2da, 1'198-2003. We cuUettc:d data fmm 30 ndiocoUarc:d bean on a rolling pb!Qu when: a larAC 

ponian of the lancbcape had been modi lied by human aaivities, primarily forestry. We also monitored 24 radiocollaRd bean in mounnin uc:u 

largely inac~siblc to humans. Bean that lived on the pla!Qu existed at lc:sa than unc:•quancr the: dcnaity uf bean in the mounnins. ~lateau 

bean ate more high· qu:ality food items, such as meat and berries, leading us 10 conclude that food limitation was not responsible, fnr the 

diffcrcna:s in densities. We hypothesized that pl~rc:au ban were limited by human•ausc:d momlity associated with roads construttc:d for 

forestry :atti\itics. Independent estimates nfbear population size from DNA-based rnark-rt:aprure techniques allowed Ut!O link populations to 

h:~bitats usi::g RSF modds to sale habint usc patterns to population dcnsiq· To CY21uate whether difrcrcncca in land·cov.:r type, roads, or 

mon~ity ri.i.. could J~CA:O\Int for the cfisparity in density we used the: mountain RSF model to predict babint usc and number of bean on the 

plateau :and vice vena. We pmlictc:d inauses ranging from 34 bean to 96 bean on the plateau when switching model cocfficKl1ts, excluding 

land·an'Cr types; when exchanging land·covcs cnc:fficicnts, the model pn:dicted that the plateau poruJarion wuuld be: 9 bean lower than wu 

ob<mrc:d. l..:uge reductions in the numbers of mountain bean wc:rc predicted by habil:lt•sclcction modda of bean using the pi, tau landscape. 

Although RSF modda estimated in mountain and pbtc:au bndaapc:s could not predict bear usc and abundance in the other an::u, contrasts in 

models between an::u provided a useful tool for aamininJt the clfccts of human activities nn griuly bean. (JOURNAL OF WILDLIFE 

MANAGEMENT 71(5):1446-1457; 2007) 

DOl: 10.2193/2006·229 

KEY WORDS British Columbia, density estim:~tion, forestry, grimy bear, habitat selection, mortality, risk, roads, resource 

~election function, Unus arrJos. 

Landscapes contain temporal and spatial variation among 
and within habitat patches (Southwood 1977), and habitat 

sdcction has a direct impact on population density and 
behavior (Rosenzweig 1981). Frequently, the spatial dis­
tribution of foods has been used to explain the spatial 
distribution and dynamics of animals (MacArthur and 
Pianb 1966, Chamov 1976). In theory, animals should 
optimize their foraging strategy by choosing richer patches 
over poorer patches (Chamov 1976). Higher quality habitats 
arc assumed to be linked to increased fitness at a given 

density, generally resulting in higher densities of animals in 
higher quality habitats (Fretwell and Lucas 1970, Garshelis 
2000, Bock and Jones 2004). Also, experimental studies 
h11ve &hown that avoidance of predation risk can alter habitat 
selection (Gilliam and Fraser 1987, Abrahams and Dill 

1989, Resetarits 2005). 
In our study area, a relatively pristine mountainous 

landscape contained 4 times the density of grizzly bears 
(Ursus arctos) as an adjacent plateau landscape that had been 
heavily harvested for timber (Mowat et al. 2005). A similar 
pattern occurs in Alberta, Canada, where the highest density 

of bears exists in the mountains and bear densities decline 
further east in the foothills, where access to development has 
been greater (Boulanger et al. 2005). High-quality habitats 
close to areas of human use arc often areas of high bear 

1 E-mail· altlak@telus.ne/ 
2 Prmnt addws: 12610 Woodland Road, Princt Gtorgt, BC V2N 
SB4, Cant~till 
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mortality (Knight et al. 1988, McLellan 1989, Mattson and 
Merrill 2002, Nielsen ct al. 2004), thereby negatively 

affecting populations (Mattson and Merrill 2002). Funhcr, 
high-risk food-rich habitats that attract individuals can serve 

as loc:U population sinks, or ecological traps (Delibes et al. 
2001, Krisan 2003, Robertson and Hutto 2006). Con­

scqucndy, individual occurrence and abundance arc not 

necessarily related fa habitat quality (Hobbs and Hanley 
1990, Kristan 2003}. 

In areas with high food availability, particularly meat, 
bears tend to have increased reproductive success, larger 

body mass, and a higher population density (Hilderbrand et 
al. 1999). Elsewhere we reported significandy larger body 
masses, better condition, and higher cubs-of-the-year 
swvival in our low-density area (i.e., the plateau); however, 

survival of subadult and adult bears was lower on the plateau 
than the mountains (Ciarniello 2006). Based on these 

observations we surmised that the density of bears on the 

plateau was limited by human-caused mortality linked to 
access afforded by forestry activities rather than habitat 

quality per sc (Ciarnicllo 2006). In this paper, we evaluate 

this conclusion using 2 methods: 1) examining the foods 
consumed by bears that lived in the mountains compared 

with those that lived on the plateau to investigate whether 
bears on the plateau were limited by available forage; and 2) 
modeling the relationship between habitats and population 

structure using mechanistic and or statistical approaches to 
habitat selection. 
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Figure 6. Plot of c:~ch resource selection function (RSF) point predicted in the rlateau landsape Y1:rsus the RSF scon:s pn:diered using the: mounain model with the plateau daa for the Parsnip RiVI:r stUdy area, British Columbia, Canada, 1998-2003. We define the RSF to be JlW{x)J (see eq. 3). 

Mowat et al. (2005; Table 4); however, the confidence inten•:U represents a large range: in density. 
We estimated changes in population size obtained by switching models by comparing our estimated N with the 

observed N obtained from the DNA mark-recapture estimate adjusted for study area si-ze (N = 127). The only 
predictor variables that predicted a reduced number of bears on the plateau were the awilable land-cover types. We predicted a decrease of 9 bears on the plateau (i.e., obs N of 
127 bears in plateau study area minus predicted land-cover­swap N of 118 bears) when we applied the land-cover data 
from the mountains into the plateau RSF model. Con­
versely, the plateau population increased by 34 bears when we took the model coefficients associated with primary and secondary logging roads from the mountain model (i.e., if 
plateau bears avoided secondary logging roads similar to mountain bears, we would expect 34 more bears on the plateau landscape). If the risk of human-caused mortality 
was similar to what we observed in the mountains we estimate an increase of 49 bears on the plateau (Table 4). Lastly, we examined the effect of switching the model 
coefficients for all variables. If bears on the plateau had 
similar patterns of selection to mountain bears, we expect that the population of bears on the plateau would be 1. 75 times higher than the observed population (predicted N = 223). 

We also performed the analysis in reverse (i.e., using data 
from the plateau in the mountain RSF model). We 
predicted a lower density of grizzly bears when the plateau 
model was applied on the mountain landscape, which were 
well below the confidence intervals outlined in Mowat et al. 
(2005; Table 4). We obtained a slightly larger effect by switching the risk of human-caused mortali~. We predicted a decrease to 31 bears (4 bears/1,000 km ) if the risk of human-caused mortality was similar to what we observed in 
the plateau. Similarly, swapping coefficients for primary and secondary or decommissioned logging roads, and available land-cover types provided a predicted N of 34-36 bears (5 bcars/1,000 km2

). Applying the plateau bear model to the 
mountain l1ndsc1pe reduced the modcl-predlctcd number of 
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Figure 7. Plot of each resource selection function (RSF) point predicted in the mountlin landscape venu' the RSF scores predicted using the pbtc:au model with the mountain daa for the Parsnip IUVI:r stu-A areaj Brirish Culumbia, Canada. 1998-2003. We define the RSF ro ¥ n•(x) (see cq. 3). 

bears in the mountains from the observed 363 bears to 42 bears (Table 4). 

DISCUSSION 
Our results suggest that the availability of foods does not appear to be limiting tpe density of bears on the plateau. Our habitat use data supported earlier work using stable isotopes, which revealed that plateau bears ate up to 10 
times the amount of meat and or ants as mountain bears (Mowat and Heard 2006), whereas body condition indices showed they were considerably heavier and in better condition (Ciamiello 2006). Because body mass and access to meat has been correlated with increased density in grizzly bear populations (Hilderbrand et al. 1999), we expected the density of bears to be at least as high on the plateau as in the mountains. Instead, compared with other DNA-based 

population estimates in interior British Columbia, grizzly bear density in the mountains was high (McLellan 1989, 
Hovey and McLellan 1996), but density on the plateau was low {Mowat and Strobeck 2000) despite the high-calorie 
foods they consumed. 

We suggest that the density of bears was affected by bear selection or avoidance of areas close to open roads and the risk of human-caused mortality rather than differences in 
habitat. We found no evidence that the 4-fold difference in bear dens:ity between the mountaill-' an'CI'tliC"plateau could be attributed to differences in the respective land-cover 
types. Indeed, based on differences in land-cover alone, 
swapping model coefficients predicted a reduction in the number of bears on the plateau. Because we exchanged 
coefficients for only the variables in question, this suggesrs 
the effect of habitat alone cannot account for the difference in the number of griuly bears between the mounu.ins and 
the plateau. 

Our model·swapping results point to the importance of roads and associated risk of human-caused mortality on bear density between the mountains and the plateau, although the magnitude of response does not account for the entire 4-
fold difference. We do not think that the selection by bears 
for areas closer to the highway on the plateau was a true road 
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"harmful .. to population persistence. For example, if we had 
not previously examined the type and location of mortalities 
(Ciarnic:llo 2006), we might have improperly interpreted 
model results by suggesting that increasing the number of 
roads (e.g., highways on the plateau or primary logging 
roads in the mountains) on the landscape would result in an 
increase in grizzly bears. However, if caution is applied 
during c:xtrapolations, proper application of the link between 
habitat and density provides a useful tool for e:xamining and 
quantifying the effects of human activities on grizzly bears. 

We suggest that the decrease in density of mountain grizzly 
bears predicted by the plateau RSF model was also likely due 
to extrapolation to a landscape with a different suite of 
available resources regardless of similar underlying selection 
patterns by bears (Figs. 4, 5). Our results suggest caution 
when applying RSF results to different areas even though 
bears in both landscapes had comparable selection for 
variables that influence food availability in northern environ­
ments (i.e., SW-aspc:ct hillshadc values, open canopies, and 
higher greenness scores). Unlike Manly ct al. (2002:187) 
where the presence of galaxiid fish were predicted "very well" 
at sites where trout were present, we predicted markedly 
different RSF models in our adjacent areas (Figs. 6, 7), even 
though both of our models had excellent internal predictive 
capability and were proportional to the probability of usc. 
Such extrapolations have been completed for grizzly bears in 
the Bitterroot Mountains of Idaho and Montana, USA, 
where it was thought that bear densities could be predicted 
because the RSF modds were from landscapes assumed to 
contain similar available resources (Boyce and Waller 2003). 
From our results, we suggest that extrapolation of RSF 
models into areas with a different suite of available resources 
may be misleading. For example, we had to omit a highly 
used land-cover type (i.e., alpine) by mountain bears when 
using the plateau model to predict the number of grizzly 
bears in the mountains, which likely underestimated 
mountain-bear density. We likely would have predicted a 
higher number of bears for the mountain l:andscapc had 
grizzly bears on the plateau used alpine areas and had we 
been able to estimate the alpine beta coefficient. 

The results of the habitat-based density modeling suggest 
that simply providing habitat is not enough to sustain 
grizuy bear populations at their current numbers. We 
predict that if our current system of fon:stty management 
continues, and logging roads remain accessible to the public 
after the timber has been c:xtracted, the number of bears will 
decline. We suggest that for grizzly bears to remain viable 
outside of protected are:I.S, we must maintain places secure 
from the risk of human-caused bear mortality across each 
landscape. 

MANAGEMENT IMPLICATIONS 
The opposite road coefficients and their effect on grizzly 
bear density suggest that emphasis should be pl:aced on both 
the level and type of human use on roads rather than road 
networks. Access management plans should focus on 
reducing active rorul density. We suggest using indirect 
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techniques such as removal of a bridge prohibiting human 
access past the obstruction to influence the extent and 
location of human impacts. We also suggest placing core 
secure areas throughout working forests wht:re regeneration 
of blocks is encouraged to promote early seral bear foods and 
human access is restricted. For example, we suggest leaving 
debris in blocks and on roadways to increase opportunities 
for bears to forage on ants while restricting human access. 
Similarly, allowing natural regeneration promotes berry­
producing shrubs, whereas planting alder (Alnus spp.) on 
roadways restricts motorized access. 
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ABSTRACT Wtldlife IIUlnagcn ofu:n rely on permanent or temporary II1'C3 closures to n:ducc the impact of human presence on sensitive species. In 1982, Yellowstone National Park created a program to protect threatened griuly bears ( Unus arctos) from human disturbance. The bear management :area (BMA) program created arc:15 of the park when: human access was restricted. The program was designed to allow unhindered foraging opporrunities for bars, decrease the risk of habituation, and provide safety for backcountty users. The objective of our study was to c:wluate human-bear interaction in BMAs and determine if they wen: effective. We used human and grizzly bear global po5itioning system location data to study 6 of 16 BMAs from 2007 to 2009. We contnlSt'Cd data when BMAs were unrestricted (open human access) and restricted {limited human access). We used location data collected when BMAs were UIU'eStricted to delineate a human recreation arca (HRA) and determined a daily human :u:tivc and inactive period. We applied the: HRA and daily activity times to bear location data and evaluated how bear movement behavior changed when people were present and absent. We found that gt!zzly_bem_ ~!'Vice as likely to be wid)i,!l_~ej-IRA when BMAs wen: restricted. We :Uso foundtfillr gnizl.y bears were more than tWice as llkcly to be within the HRA when BMAs wen: unrestricted, but people were inactive. Our results suggest that human presence can displace griEJ.Y. bea'!_.!f ~ple arc allowed unrestri~d a~ to the~ BMAs_in ~~dy._Our stud}i provides evidence fur the utility of management closures designed to protect a threatened species in a well-visited park. Ourlipproach can be U:lpplicd by managers interested in balancing wildlife conservation and human recreation. e 2013 The Wtldlife Society. 

KEY WORDS bear management, displacement, global positioning 5)'5tem (GPS), grizzly bear, human-bear interaction, recn:ation, Unus arctos, YeUowstone National Puk. 

Mitig:tting human disnuhance of sensitive, threatened, or 
endangered species in protected areas is important beCluse 
they sem: as con: an:as for species n:cavcry and provide a 
baseline for rcscarcll (Sinclair and Byrom 2006). Concerns 
arise when places suitable for wildlife conservation arc also 
popular with people. Human presence can alter wildlife 
beh:lvior and ultimatt:ly change foraging patterns (Steidl and 
Anthony 2000, Rode et al. 2007), modify intra- and 
interspecific interactions {Mattson et al 1987, Skagen 
et al. 1991, Rog:ilil et al. 2011), increase physiologiCll streSs 
(Creel et al. 2002, Barja ct a1. 2007), reduce survival (Ruhlen 
et al. 2003), decrease: reproductive output (Ellenberg 
ct :U. 2007), and lead to habituation (Herrero et a1. 2005). 
Also, some wildlife species can be defensive over food. 
personal space, or mates, placing people at risk. Therefore, 

Received: 25 June 20U; Accepted: 20 M:ty 2013 
Published: 5 August 2013 

land man:Lga'S use various methods to minimize potential 
human disturbance and reduce human-wildlife overlap 
(Leung and Marion 1999). One commonly used method 
is to close or restrict human :~ccess to allow foraging, nesting, 
or breeding behavior (Ashe et al. 2010, Burger and 
Niles 2012). However, this approach can constr:Un human 
recreation or exclude people from popular places and 
activities. Therefore, considerations must be made when 
closing or restricting human access. Managers must 
understand the consequences of human-wildlife interaction 
and detennine if management closures provide adequate 
protection for animals and people (Whittaker and 
Knight 1998, Fenuindcz-Juricic et aL 2004, Ashe 
et al. 2010). They must also determine if specific areas, 
times, and dates arc effectively reducing potential inter­
actions. These considerations allow managers to understnnd 
the consequences of inaction and hdp refine protocols to 
reduce unnecessary regulation. 

1 E-ltiiJiJ: IJ_ml~.ttml 
2 Prtsmt atilirtss: Mtm14na Statt Uniwrrity and National Ptd Smliu, 
P.O. B" 1051, Gtm/iner, MT 59010, USA 

Coleman et al. • Grizzly Bear and Human lnteracrion 

Management closures involving moose (A/ces a/us; National 
Park Service 2013), grizzly bears (Unus arrtos; Parks 
Canada 2013), killer whales (Orrinus OTtll; Wtlliams 
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Abstract 

Samp.ling effort and demographic assumptions may powerfully shape conclusions about 

the status of endangered species. We re·examined data sets that suggest recent 

increases, and hence relative safety from future extinction, of the grizzly bear 

population inhabiting the Greater Yellowstone Ecosystem, one of the best studied large 

carnivore populations in the world. We find that inadequate attention to increasing 

observation effort and also to the life history characteristics of bears is likely to have 

substantially influenced past analyses of the population's trajectory. We conclude that . 
the GYE grizzly has probably increased far less than generally believed, but also that 

past analyses have been too inaccurate to allow any firm conclusions about the 

dynamics or status of this population. The problems we illustrate here apply to many 

other threatened species, and suggest the need for more careful consideration of 

observation processes that can shape our perceptions of species' history and status. 

TI1i~ urticlc is prule~:Lctl by copyright All rights n:sc:rvcd. l 
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and survival senescence are included in the model, we arrive at predictions of 

somewhat lower or extremely little growth from 1983 to 2002. 

DISCUSSION 

Confidence in the recent growth and hence health of the GYE grizzle population has 

largely rested on Fcoy estimates, and their correction via the Chao2 estimator, as well as 

on the corroborating evidence from demographic rates. In all studies we found that use 

the Fcoy or Chao2 grizzly data dataset. authors take published estimates of these 

numbers at face value, as stable estimators of relative numbers. Even the most recent 

discussion of population trend data have accepted the basic narrative oflong term 

growth of this population, even while, in some cases, concluding that new ways to 

estimate numbers are needed (Eberhardt and Breiwick 2010, IGBST 2012). Our results 

suggest the need to reevaluate these apparent trends. We find that a plausible and 

parsimonious explanation for most or all of the rise in Fcoy estimates is. rising search 

effon, along with possible shifts in the mean and variance in sightability of bears, and 

that the Chao2 estimator does not meaningfully correct for these issues. Similarly, we 

show that the approach taken in past demographic analyses of ignoring senescence has 

lik~ly resulted in overly high population growth estimates, and that incorporation of 

senescence patterns known for grizzlies results in ~ubstantially lower growth estimates 

for the recent past These results suggest that a reevaluation of the acceptable mortality 

limits for bears is also needed. 

Three recommendations follow from our work. First, one of several methods 

should be used to re-evaluate the last several decades of data on bear numbers, and to 

do so with explicit treatment of the rapidly changing observation effort The most 

reasonable approach would be to analyze only the data collected on standardized 

Titis article is prolctlell by copyright All rights reserved. H 
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Our results cast doubt on the assertion that this population underwent a sharp 

increase from 1980 to 1995 and has recently stabilized in numbers, or even cot~tiRued - -
to increase (Harris et al 2007, Eberhardt and Breiwick 2010). Beyond addressing the 

status of this population, our results illustrate how shifts in the observation process can 

alter the perception of population viability and risk. As species become rare, or are 

proposed to be recovered, it is common for formal and informal observation effort to 

change substantially, and our results caution that unless these changes are carefully 

analyzed (e.g., Boyd 2010, Kery et al. 2010, Senyatso et al 2013), they can result in 

substantial misunderstanding of a population's history and hence safety from future 

extirpation. 

BACKGROUND 

Over the last 50 years many changes have taken place in the Greater Yellowstone 

Ecosystem that are likely to influence grizzly populations, and multiple shifts in the 

knowledge and monitoring of grizzles have also occurred. Some of these changes are 

illustrated in Figure 1 (also see Supporting Information). The changes most likely to 

influence our study questions are increasing effort searching for bears each year, 

increasing bear use of feeding sites where they are easily seen, as well as human 

t:.._ecognition of these sites (in particular, high elevation moth aggregations, which have 

been increasingly used by bears since 1981 and were first recognized as feeding sites in 

1986: Mattson et al. 1991), and three trends almost certain to negatively impact bears: 

loss of trout runs, ongoing collapse of white-bark pines (both important food sources), 

and increasing rural developmeJlt:-

Virtually all data on the dynamics of the GYE population come from the ongoing 

work of the Interagency Grizzly Bear Study Team (IGBST). The first data set we consider 

comprises annual estimates of minimum population numbers, used to infer trends in 

This urticlc: is pru~ll:d by ~:upyriKhL All rights n:sc:rvcd. 4 

FWS_Pub CMT_006324



observation flights, so that effort could be treated clearly in the estimation of relative 

numbers. Dealing with the shifting observabflity of bears is more problematic, but even 

if this issue cannot be fully resolved, the overwhelming effects of effort could be dealt 

with in such a re-analysis. 

Second, demographic rates should be re-estimated with acknowledgement of 

senescence effects. Given that senescence is well-known in bears, and that past work 

has used GYE data for the estimation of both reproductive and survival senescence, it is 

puzzling that these effects have not been included in past estimates of population 

growth rates. Verbal arguments that senescence is relatively unimportant (e.g., 

Schwartz et al. 2003) only make sense if age-representative samples of bears are used 

to estimate all pooled adult rates, which does not seem likely, given that average adult 

survival estimates suggest large fractions of adults living the maximum age of 30. 

Finally, our results suggest that we actually know very little about the past 

trends of this population, and hence about their likely future fate, especially with rapid 

declines in multiple food resources and increases in opportunities for human conflicts -
(Fig 1). While our most basic conclusion is that we cannot confidently assess the past or 

future trends of this population without further and more careful work, our analyses 

show that trends in Fcoy and Chao2 are consistent with a population that has grown 

little, or perhaps not at all. in the recent past. hut also that was higher in the past than 

was realized. In a non-changing landscape. this might imply considerable safety from 

future extinction. However, with rapidly accelerating impacts, and with Chao2 estimates 

flattening in the last decade, even as search effort has continued to increase, it is quite 

likely that the population is now, in fact, declining .• 

Our basic conclusion is that the perceived dynamics of this population rest on 

overly-simplified uses of the basic data sets available. While the GYE grizzlies have been 

TI1is article is prutl:clcd by 1.-opyrighl All righiS reserved. tz 
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.. -- . for observation effort and realistic treatment of life history patterns) are likely to have 

resulted in misunderstandings of the data collected, systematic bias in the inferences 

about the dynamics of this population, and over-confidence in apparent trends. Given 

the wide-spread use of the Chao and related estimators in many other contexts, our 

work also suggests that caution is needed in interpreting patterns in this statistic In 

studies of either population numbers or species richness. 

More generally, these results highlight the need to carefully consider shifting 

observation processes for species of conservation concern. Changing knowledge of a 

species, increasing attention to its plight, or shifts in individual behaviors in the face of 

habitat changes can all alter the observation process, with non-trivial effects on 

estimated population viability (e.g., Hernandez·Manrique et al. 2013).1n different 

situations, these changes might lead to the perception of greater or less risk than is real, 

compounding other problems of implementing necessary management interventions 

(Martin et al. 2012). While a great deal of careful attention has been paid to the 

observation process in many areas of wildlife and conservation biology (Bellemain et al. 

2005, Olea and Mateo· Tomas 2011, Chaudhary et al. 2012), this is not always the case, 

especially with very rare species. Our work highlights that in many circumstances more 

care is needed in making inferences about population trends, especially when_ these 

results are being used in a_jjrect policy context (Mace et al. 2010). 
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Sciurid Habitat Relationships in Forests Managed 
Under Selection and Shelterwood Silviculture 
in Ontario 

GILliAN L. HOLLOWAY,t Faculty of Forestry, univefs;ty of Toronto, Earth Sciences Cantr&, Toronto, ON M5S 383, Canada 
JAY R. MALCOLM, Faculty of Forestry, University of Toronto, Earth Sciences Centre. Toronto, ON M5S 383, Csnacla 

Abstract 
Although partial folvst harvesting Is practiced over large araas, managers know little about Its impacts on sciurid rodents, 
~nicW.rty on notthem (Gtaucomyv sabrinU11) lllld southem flying aqui1T8/s (G. volane,l In the nol1hoastem United States and 
Canada. We 8Jfamfned habitat rvlatlonshfps of sciurid rodents (northern flying squirrels, southern ftying squfrre/s, red squfrrels 
[Tamlasclurue hUdsonlcus}, and eesr.m ch/pmunks [Tamlas slriatus}J at 2 spatial scales In managed and unmanaged coniferous 
and hardwood forests of Al{1onquin Provincial Park, Ontario, Canedlt. We /Ne-trapp«J rodents in 26 northern hardwood stll'W and 
in 16 white pine (Pinus strobus) stands from 2002 to 2004. North m · uirrfll and red squirrel densities were s · nt wer 
in recenUy harwsted (3-1 0 yr since hatvest) sheltenv stands than In unmana stands. In contrast, southem flying squirrel 
JeiiSFtifis were higher In seleCtion-harvested Stands than In old-forest Bl8as. The densities of northem flying squirrels and red 
squirrels had a strong ftllationship with the density of /atr1fJ spruce (Picea sp.) and hardwood tlees and snags in conifer sites. 
Southem flying squirrel numbers had a positive association with the density of mast tr&as at the landscape level but not at the stand 
level In hardwood forests. Eastern chipmunk density had a positive correlation with tfle volume of old downed woody debris and 
the stems per hectare of declining trees. We recommend f~t managers retain mont /arpe spruce and hardwood trae3 to mitigate 
the impects of shelterwood harwsting on northem flying squirrels and red squirrels, and that they maintain high mast availability at 
the landsc~ level to ensure tha persistence of southern flying squinels. (JOURNAL Of WILDUFE MANAGEMENT 70(6):1735-
1745; 2006) 

Keywords 
east em chipmunk, Glaucomys sabrinus. Glaucomys volans, habitat use, northern flying squirrel, Ontario, partial harvesting, 
red squirrel, southern flying squ(rrel, stepwise regreSSion, Tamlas striatus, Tamiascloo.Js hudsonicus. 

Many jurisdictions in North America, including Ontario, 
Canada, have selected flying squirrds { Glaucomys spp.) as 
indic:1tors of sustainable forest management proctices. This 
designation has resulted in a relatively large body of rese:uch 
on these and other tree squirrels in landscapes managed 
under clearcut logging (Rosenberg and Anthony 1992, Win 
1992, Carey 1995, 2000, Martin and Anthony 1999, Cote 
and Ferron 2001). However, partial harvesting techniques, 
such as selection and shelterwood logging, have received less 
attention. These are common silvicultural techniques 
emplo~d in temperate mi.xedwood forests in northeastern 
Northern America. In these systems, forest operators 
remove a portion of the overstory at relatively shorter 
intervals {approx. 20 yr), creating a more frequent, but less 
intensive disturbance regime, than under clearcut logging. 
The effects of partial harvesting on canopy-dwelling 
org:misms arc likely to differ from those resulting from 
clearcutting because partial harvesting maintains a relatively 
closed-canopy mature forest throughout the harvest cycle. 
Unfortunately, only 2 studies have examined the effects of 
partial harvesting (shelterwood harvesting) on flying squir­
rels (Waters and Zabel 1995, Taulman ct al. 1998). These 
studies found that relatively high harvest intensities (<10 
m2/ha residual basal area) negatively affected flying squirrel 
populations. Researchers have not examined the effects of 
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selection harvesting systems in hardwood forests, which 
typically leave greater residual basal areas than shelterwood 
logging. 

Although partial harvesting systems retain canopy cover 
on sites, impacts on tree squirrel populations may manifest 
through other logging-induced changes in forest structure. 
Partial harvesting typically involves a reduction in the 
abundance of diseased and dead trees (McComb and 
Lindenmayer 1999, McGee et al. 1999, Costello et al. 
2000) and often results in more homogenous forest 
structure, with reduced tree density and size (Costello et 
al. 2000). These changes may be important for arboreal 
mammals (Gerrow 1996, Carey 2000) and could result in 
negative effects for cnvity nesters (Imbeau et al. 2001). 

Most past studies on sciurids have only considered local 
(site-level) effects; however, organisms may demonstmte 
different responses to the same factor at different scales 
(Wiens 1989). Studies in fragmented landscapes suggest 
that flying squirrels may be sensitive to area effects {Nupp 
and Swihart 2000) and indicate that large clearcuts may act 
as barriers to dispersal and movement (Bendel and Gates 
1987). Taulman (1999) found that flying squirrels nested in 
adjacent unharvested forest following partial harvesting, 
suggesting that the amount and configurotion of unhar­
vested stands might modulate flying squirrel responses to 
forest h:uvesting. In concert, these studies raise the 
possibility that local responses to forest harvesting might, 
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Attendees: 

Fall 2012 YES Meeting Minutes 
November 7-8, 2012 

Hilton Garden Inn, Bozem~n, MT 

Mary Gibson Scott, Grand Teton National Park and the John D. Rockefeller, Jr. Memorial Parkway; 
Steve Cain, Grand Teton National Pari<; 
Dan Wenk, Yellowstone National Park; 
Jacque Buchanan, Bridger-Teton National Forest; 
Chuck Mark, Beaverhead-Oeerlodge National Forest; 
Brent Larson, Caribou-Targhee National Forest; 
Mary Erickson, Gallatin and Custer National Forests; 
Joe Alexander, Shoshone National Forest; 
Pat Flowers, Montana Fish Wildlife and Parks; 
Tom Ryder, Wyoming Game and Fish; 
Gregg Losinski, Idaho Fish and Game; 
Maureen Davey, Montana County Commission- Stillwater County; 
Frank van Manen, USGS Interagency Grizzly Bear Study Team; 
Ann Bellman, USFWS- Wyoming; 
Mark Wilson, USFWS- Montana; 
David Kampenwerth, USFWS - Idaho; 
Chris Servheen, USFWS Grizzly Bear Recovery Coordinator; 
Scott Jackson, USFS Carnivore Program Lead; 
Mike Stewart, BLM -Wyoming. 

WELCOME - Mary Gibson Scott- YES Chair 
• Introductions 
• At the next meeting we will elect a new vice-chair from a Federal Agency. 
• Motion to approve spring 2012 Meeting minutes by Jacque Buchanan, Seconded 

by Maureen Davey. Motion carried 

IGBST DEMOGRAPHIC WORKSHOP REPORT - Frank van Manen (USGS IGBSD 
This is an effort that involved 3 demographic workshops that took place over the last 
couple of years. 

• Recognized the partner agencies involved (NPS, USFWS, FS, WYG&F, 
MTFW&P, IDF&G, Wind River Fish and Game). 

Workshop Objectives 
1. Improve estimation of population abundance 
2. Update our understanding of grizzly bear vital rates from telemetry data 
3. Examine intrinsic and extrinsic factors associated with grizzly bear vital rates 
4. Recommend revisions to sustainable mortality limits. 

Objective 1: Improve estimation of population abundance 
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• Current protocol is based on the Knight et al. rule set (1995) which was to 
distinguish unique females with cubs-of-the-year (Fcov). 

o An important part of this rule set is a distance criterion. 
• Once we have assessed the number of Fcov, we use an estimator (Cherry et al. 

(2007)) to estimate the total population size of Fcoy- accounting for 
heterogeneity in sighting probabilities. 

• Trend assessed using linear and quadratic regression models to detect changes 
in the population trend over time. 

• This number goes into a flow chart (very complex) and goes through a set of 
ratios and rates that generates an estimate for the entire population and from that 
we develop mortality limits for the individual age classes. 

• The problem with this approach is that it is biased when there are more and more 
animals on the landscape - so we know our population estimate is biased low. 

The IGBST explored alternatives: 

Alternative #1: Ancillary Data Resampling -lead by Dr. Meghan Higgs, MSU. 
• This approach was very elegant but unfortunately involved one assumption 

about the distribution of animals on the landscape that we couldn't deal with 
effectively. 

• As a whole, the group decided that it was too complex and the assumptions 
too rigorous to meet with this particular data set - so it was not further 
explored. 

Alternative #2: Mark-Resight Technique (Dr. Higgs and Gary White) 
• Standardized aerial surveys conducted since 1997 

o 2 surveys/year; all bears counted, focus on Fcov 
o Once an animal is seen, telemetry is used to determine if Fcov is 

marked. 
o We know how many marks are on the landscape. 

• Proportion of marked Fcov seen (0, 1, or 2 times) during both surveys. 
• Assume proportions are the same for unmarked Fcov 

Key to making this technique work is: 
• Aggregate the sightability for all the years. 
• Should result in an approximately unbiased estimate. 

We looked at the assumptions of this technique and generally met them with one 
exception: 

• At moth sites unmarked Fcov have greater sightability than marked Fcov. 
o Positive bias if this is not accounted for. 

• Solution: exclude moth sites from estimate and add in census of Fcov based 
on moth site only surveys. 

Mark-Resight Considerations 
• Small number of sightings of marked Fcov affects precision. 
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• Annual variation in estimates: smoothing of trend line needed. 
• Radio-marked sample of adult females must be maintained. 
• Annual observation flights must be continued and moth site-only surveys 

must be added. 

We hope to be done with this by the end of Calendar Year 2012: 
• Dr. Higgs and co-authors have submitted a manuscript that has come back 

with favorable reviews and is now in revision. 
• Power analyses to examine trade-offs between sample size, precision, and 

ability to detect changes in trend over time. 
• What is zone of influence for Fcov observed at moth sites? 

Objective 2 and 3: Update Grizzly Bear Vital Rates 
• Update vital rates for 2002-2011 period. 
• Compare with 1983-2001 vital rates. 
• Evaluate correlations with intrinsic (indicators of density--dependence) and 

extrinsic factors (e.g., whitebark pine indices). 
• 2011 was the first year that the quadratic model had slightly more weight (.51) 

than the linear model and this triggered a demographic review and is why we 
reanalyzed vital rates for the 2002-2011 period. 

• The system worked- the trigger that was in place for monitoring worked, it 
forced us to look at what has changed in the population. 

• Repeat Monograph analyses - using the exact same methods with one 
exception - proportion of females with cubs based on Schwartz and White 
(2008). 

Comparison of the two time periods {1983-2001 vs. 2002-2011) 
• Cub and yearling survival 

o Reduced for the last decade as compared to 1983-2001. 
o Stronger s1gnal that this 1s assoc1ated w1th population density parameters 

rather than a whitebark pine (WBP) effect. 
o Knowing what we know about bear populations, these are the two 

parameters where we expect density dependent effects to take place if 
they exist. 

• Fecundity 
o Mean litter size and proportion of females with cubs did not decrease that 

much in the second time period. -
• Stronger signal that this decrease is associated with a WBP effect 

rather than a population effect. 
• Independent bear survival (2 scenarios: Known Mortalities and Assumed 

Mortalities) 
o Known Mortalities 

• Not much of a change with female survival in this scenario but quite 
an increase in male survival. 

o Assumed Mortalities 
• More conservative scenario. 
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• Male survival has increased quite a bit and female survival is pretty 
much the same. 

• We have to separate out sub-adult survival for this scenario and we 
see thqt this younger age class has reduced survival in this last 
decade. 

• Did not find a strong association with WBP or population (density) 
covariates. 

• When you use those vital rates to then estimate population growth under the 
Known Mortality scenario we see that the annual population growth rate has 
decreased by about 5% over the past decade. 

• unaer1he more conservative scenario, Assumed Mortality, we see that the 
p~ation is stable, no growth.:.. 

There are a couple of independent data sources that support that something changed 
in the population during the second time period (2002-2011 ). We asked Dr. Higgs to 
look at this series of data and to define a change point in the data. 

• 2001 is the one spot statistically that rose to the surface. 
o Indicates the same time as our previous analysis showed something had 

changed. 
• The growth rates match very well with our vital rate analysis. 
• Additional evidence to support this change comes from Population 

Reconstruction (capture records). 
• How do these estimates of annual population growth (lambda) change around 

the ecosystem? Based on the Known Mortality Scenario: 
o Lambda in Yellowstone National Park (YNP) = slight decrease 
o Lambda outside YNP but inside recovery zone (RZ) =quite a decrease 
o Lambda outside RZ = increase 

When Chuck looked at the proportion of time bears spent outside the RZ in the original 
Monograph there was a strong correlation with the estimate of annual population 
growth. 

• The more time spent outside the RZ the tower the o utation r 
If we look at this for the as years 2002-2011 ), this line has flattened out quite a bit 
and we find no statistical difference in these lambda estimates for the three zones. 

• Indicating that the population has leveled out across the ecosystem - w~re. 
filling up the ecosystem so to speak. 

• If you look at residency that is confirmed. 
o Look at the number of radio locations from these different zones and we 

see a marked increase outside the RZ in the last decade. 
• If you look at occupancy based on any type of location data we have about bears 

in the ecosystem you see that the range has expanded quite a bit. 
• There is not a lot of suitable habitat anymore that is not occupied. 

Objective #4: Revisions to Sustainable Mortality Limits 
Current protocol 
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~oter~eency Grizzly Bear S~udy Team 
P. 0~ Box 1376 
Bozeman, MT 59715 ., 

BEAR-SQUIRREL-PINE NUT INTERACTION 

JCATBERINE C. KENDALL 
Interagency Grizzly Bear Study Team 
P. o.· Box 1376 
Bozeman, MI 59715 

Abs~act: Whitebark pine (Pinus albicaulis) - red squirrel 

(Teiasc:iurus hudsonic:us) . .: grizzly/black bear (Ursus arctos/1!_. 

amerieanus) interactions were studied in Yellows~one National Park 

and adjacent areas during 1978 and 1979. Bear activity in wbitebark 

pine stands was determined by ground examination of aer~ observation 

aites ·of radio-instrumented and unmarked bears. Squirrel cach.iug 

behavior and whitebark pine cone production were recorded in 10 x 25 m 

plots wi.thin bear activity areas. Results indicated that wbitebark 

pine nuts are a preferred food source for Yellowstone bears, 

.constituting 84% of the volume of all scats containing pine nu~s in 
... 

1979.· Pine nuts are used by bears in proportion to their availability. 

Virtually all pine nuts eaten by bears were obtained from red squirrel . . . ~ 

ca~a. Spring beaT activity in squirrel middens was eaTlies~ on 

ateep, south-facing slopes rith 0.3 - 1 1Jl of snow. Yellowstone bears 

and some captive bears obtain nuts from cones without consuming cone 

debris. 

J. wn.DL. MANAGE. 

Key words: Black bear, food habits, grizzly bear, pine nuts, Ted 

squirrel, vhi~ebark pine, Yellowstone National Park. 

Whitebark pine nuts are an important fall and spring food for 

grizzly and black bears in the Yellowstone area (Mealey 1975, 

Blanchard 1978) and western Montana (Tisch 1961, Jonkel 1967, 
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A movemenl-clrtven approach to quantifying grtzzly bear (UtPS atetos) near .road movement 
patterns In wnt-eentnll Alberta, Canada 
Robin Kite, Trlsalyn Nelson, Gordon Stenhouse, Chris Darlmont 

Keywords 
WldHfe ITIIMIIT18nt; DisluiNnca; Spatial autocorrelation; Zone or lnftuence; Grizzly bear; Roads 

Hlgh&ghls 
"Subjedlve proximity thresholds Amttlhe analysis or wildlife movement patlems. 
-consistency In movement parameters can quanllfy human ln1luence on wlkliflt. 
·our methOd captum oonslstency In pattern to define lhe spatial scales of response. 
"Response scales around roads val1ed by age, aex, and season In grizzly beaiB. 
"SeasonaiiTIOitallty can be Unked to near-road movenwnt cllal3deristlc:s. 

Absll'act 
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Advances rn GPS llllemetry and ntrn11t1t sensing technologies provide reseai"Chers with abundant data 
that can be used to Investigate detaBed questions about Wildlife behavior. Existing methods for llnklng 
wildlfe movement lD remotely sensed landscape data generally rely on lhe application of subjectively 
derived distance lhlaholda to represent prox!mlly (I.e., near or fall relative to disturbance, lhereby 
possibly lirnHing lhe sc:cpe of research questions and insight gained. We develop an alternative 
method based on semivBriogram modeling that quantifies consistency In movement parameters as a 
function of distance to disturbance features. Our approach uses movement data to Identify spatially 
l!llplicit scales or wtkfil rwponse to inlllll' futures. We Hfus1rate lhe benefit of movemenkklven 
approaches for generating hypotheses about wildlfe movemem with gnwy bear (Um~S MdoS) 
movement data. We c:oncen1rala llpedllcal1y on building hypotheses to explain IIClW 81810nalmottality 
Is linked ID near road movements. The movement-driven method demonstnlted consistency in step 
length (I.e., spatial scales of raponse} ranging from 35 nr90 m from roads, depending m age, sex, 
and season. Given this pallem, our data suggest a minimum vegetation bulfer of 90 m to serve as 
saeenlng cover along roadsides to lmpnMt survival In lhls ecosystem. More broadly, wo 
generaliZable method can ldenllfy definitive spatial scales of response around human dlshlfbance 
features in any wlldiWe system, thereby providing managers with movement-driven Insight to reduce 
Impacts on wlldHfe In muKJ.use landscapes. 

"Uu!W8 Medii> I» <IHr llelal;--scale ~- ll1e ~- ICIOIICmlc- .... WI ... begftning to 
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PRELIMINARY ASSESSMENT OF SHORT-ROTATION 

(70-120 YEAR) TIMBER MANAGEMENT EFFECTS 

ON FOREST COVER TYPE COMPOSITION 

AND GRIZZLY BEAR 

Interagency Grizzly Bear Study Team 

December 10, 1983 

Prepared by David J. Mattson 
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Cover Type Code 

ASP 

DF 

DFl 

LPO 

LPl 

LP2 

LP3 

LP4 

sn 

SF 

WBl 

WB 

NF 

LP2/NF 

DF/NF 

WB/NF 

DF3 

DEFINITIONS AND DESCRIPTIONS 

Description 

Aspen forms predominant or entire forest overstory 

Mixed-age stand of predominantly Douglas-fir 

Sapling to mature stand of even-aged Douglas-fir 

Regenerating stand of predominantly seedling to sapling 
lodgepole pine 

Usually dense, closed canopy, pole-size to mature, 
even-aged lodgepole pine stand 

Closed canopy, mature, more or less even-aged lodgepole 
pine stand 

Usually moderately open to moderately dense, uneven-aged 
lodgepole pine stands, where lodgepole pine is persistent 
seral or climax species 

Overmature, moderately open lodgepole pine overstory 
with spruce and fir well represented in sapling to pole 
or mature categories 

Sapling to pole-sized stand of typically dense, more or 
less even-aged spruce and fir 

Mature to overmature spruce and fir stand, character­
istically uneven-aged 

Sapling to pole-sized stand of predominantly whitebark 
pine 

Mature to overmature, characteristically uneven-aged, 
stand with greater than SO~ of the overstory composed 
of whitebark pine 

Nonforest cover type, including lithic, mesic and wet 
nonforest areas 

Either a mosaic of LP2 and NF cover types or an open 
mature lodgepole pine stand over characteristically lush 
graminoid-forb vegetation 

Open stand of uneven-aged Douglas-fir 

Open stand of characteristically uneven-aged whitebark 
pine 

Mature to overmature Douglas-fir with spruce and fir 
well represented in sapling to pole or mature categories 
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Variables 

PF: 

EMP. IV: 

P-ACT: 

OER. IV: 

Definition 

OBSx 
ln (1 + EXP ), where OBS is the proportion of all feedsites 

X 

(or daybeds) found in cover type X and EXP is the proportion 
of cover type X available (proportionate use versus pro­
portionate availability) • preference 

PF x USEx• where USEx is the proportion of all feedsites (or 
daybeds) found in cover type X = empirical importance value 

Proportion of radio relocations in cover type X at which no 
sign of feeding was found = in part indicates proportion of 
time bears were not feeding in cover type X; more appropriately 
used as an index 

(FVSx x Hx) 7 .621; FVSx (food value score) is derived by the 
summation of weighted feeding activities knol~ to occur in 
cover type X. Hx is the diversity index for feeding activity 
in cover type X. The value, .621, standardizes DER. IV to a 
maximum value of 1.0. = derived importance value. 

Feeding Activity 
Code Description 

UNG 

GOPH 

CAMB 

PIAL 

LOCO 

PEGA 

CISC 

MUSH 

SHCA 

CLLA 

ANT-LOGS 

ANT-HILLS 

FISH 

GRM 

Feeding on ungulates, primarily elk; both carrion and 
kills 

Digging for voles or pocket gophers and their caches 

Stripping bark from conifers and eating cambium/ 
licking sap 

Digging in squirrel middens primarily for whitebark 
pine cones 

Digging for biscuitroot (Lomatium spp.) roots 

Digging for yampa (Perideridia gairdneri) roots 

Grazing thistle (Cirsium acarioaum) 

Grazing mushrooms 

Eating Sheperdia (Sheperdia canadensis) berries 

Grazing and digging spring-beauty (C~ytonia Zanceo~ta) 

Digging in decomposing logs for ants 

Digging in ant-hills 

Fishing for cutthroat trout 

Grazing graminoids 
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Feeding Activity 
code (cant 1 d) 

WRMS 

EQAR 

POTA 

TAOF 

EPAN 

TRFL 

STRW 

VAGL 

VASC 

Description 

Digging for earthworms 

Grazing horsetail (primarily Equisetum arvense) 

Digging for Potamogeton spp. roots 

Grazing dandelion (Taraxacum sp~) 

Grazing fireweed (primarily E,pilobium angustifolium and 
E. gZandulosum) 
Grazing and digging clover (Trifolium spp.) 

Eating strawberry (Fragaria spp.) 

Eating huckleberries (Vaccinium gZobuZare) 
Eating whortleberries (V. scoparium) 
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Table 1. Feeding activity importance values, food value score and feeding activity diversity index by cover type. 

Feeding Activity 
.52 (.32) ( .01) .58 .08 .26 .16 (. 01) (.20) .37 .13 .13 .01 .96 (.01) • 2' 

CT n UNG GOPH CAHB PIAL LOCO PEGA CISC MUSH SHCA CLLA ANT ANT FISH GRM WRNS EQA 
LOGS HILLS 

ASP 12 .17 .08 .42 .33 
DFl 7 .71 .28 
DF3 9 .89 .11 
OF 22 .14 .09 .04 .54 .18 
DF/NF 1 (1. 00) 

LPO 2 (.50) (.50) 
LPl 13 .23 .08 .08 .15 .08 .38 
LP2 56 .23 .12 .07 .05 • 38 .11 .04 
LP2/NF 16 .25 • 31 .31 .06 .06 
LP3 36 .22 .08 .08 .08 .03 .33 .11 
LP3/NF 2 (.50) (.50) 
LP4 42 .19 .12 .28 .38 .02 
LP4/NF 1 (1. 00) 

SFl 5 ( .20) (.80) 
_ SF 92 .05 .15 .54 .29 .01 .02 

SF/NF 3 (1.00) 

l-lBl 2 (1.00) 
WB 30 .87 .13 
WB/NF 2 (.50) (.SO) 

NF 236 .OS .24 .004 .10 .19 .06 .02 .01 .12 .03 .09 .01 .00 
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Table 2. Assessment of probable short-rotation timber management effects on 
grizzly bear feeding values or opportunities. 

Successional Cover EMP. DER. 
status index z* type PF IV P-ACT IV 

Early 1 0 LPO (.19) (.002) (. 33) (Low) Mid e1ev 
3 ASP (2.40) (.12) (. 25) (.37) Low elev 

2 0 WBl (. 20) { .001) {. 00) (Low) High elev 
SFl ( .17) (.12) High e1ev 

moist 
2 LPl (.25) (. 01) (.24) (.59) Mid e1ev 
2 DFl (3.35) ( .09) ( .22) (. 39) Low elev 

3 2 LP2 ( .42) ( .13) (. 37) (.52) Mid elev 
2 LP2/NF (2.87) (.24) ( .41) ( .41) Mid elev ripar-

ian (moist) 

4 2 LP4 (. 34) (.06) (. 29) (. 69) Mid-high elev 
DF3 ( .47) {.08) Low elev 

4.5 0 WB/NF ( .10) (. 001) (.50) (Low) High e1ev 
3 LP3 ( .65) ( .10) (. 26) (. 63) Mid elev dry 

Late 2 DF (1.00) ( .11) ( .40) (.39) Low e1ev 

t 0 DF/NF ( .10) ( .0005) (.SO) (Low) Low-mid elev dry 

{Climax) 5 1 WB (.36) (.04) { .22) (. 32) High e1ev 
4 SF (1.51) (.56) (.26) (. 78) Mid-high elev .. 

Cover types likely to be propagated by short-rotation (70-120 yr) management: 

LPO - 0 
LPl - 2 
LP2 - 2 Average importance score (Z): 1.2 • 
SFl - 0 
DFl - 2 

Cover types likely to be reduced or eliminated by short-rotatioq management: 

LP4 - 2 
DF3 - 0 
LP3 - 3 Average importance score (Z): 2.2 (2.0) DF - 2 
SF - 4 
(WB) - (1) 

*Number of criteria (0-4) establishing importance of each cover type. 
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Table 3. Assessment of probable short-rotation timber management effects on 
grizzly bear daybed value or opportunities; 1977-78 daybed data. 

Early 

Late 

1 
Climax 

Cover 

Cover 

Successional 
status code 

1 

2 

3 

4 

4.5 

5 

types likely to 

LPO 0 ) 
LPl 0 ) 

z* CT 

0 LPO 
2 ASP 

1 WBl 
SFl 

0 LPl 
0 DFl 

2 LP2 
2 LP2/NF 

1 LP4 
DF3 

0 tolB/NF 
0 LP3 
2 OF 
0 DF/NF 

1 WB 
2 SF 

be propagated 

EMP. 
PF IV 

• 34 .01 Mid elev 
2.40 .13 Low elev 

1.10 .06 High elev 
High e1ev moist 

.28 .02 Mid elev 
Low elev 

.68 .52 Mid elev 
2.40 .13 Mid elev riparian (moist) 

.46 .15 Mid-high elev 
Low elev 

.41 .03 High elev dry 
.40 .04 Hid elev dry 
.95 .20 Low elev 

Low-mid elev dry 

.59 .17 High elev 
1.69 1.00 Mid-high elev 

by short-rotation (7Q-120 yr) management: 

Average importance score: .so 
LP2 2 ) Criteria "score" (0-2) 
SFl - ) 
DFl 0 ) 

types likely to be reduced or eliminated by short-rotation management: 

LP4 1 
DF3 
LP3 0 Average importance score: 1.25 (1.20) DF 2 
SF 2 
(WB) 1 

*Number of criteria (0-2) by which C.T. is 11 important." 
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RESULTS 

Table 1 lists the occurrence of feeding activities by cover type and the 
relative importance (table value) of any feeding activity by cover type. 
Food value scores (FVS) and diversity index (H) for feeding activity are 
also listed by cover type. Food item weights associated with each feeding 
activity are listed above feeding activity code. 

Sapling to mature, typically even-aged stands of Douglas-fir and lodgepole 
pine (DFI, LPO, LPI, LPZ, LPZ/NF) derive a substantial portion of their 
importance from ungulate (elk) feeding. Most often this feeding occurs 
in the spring coincident with elk winter range. Typically mature to over­
mature spruce-fir and whitebark pine stands (SF, WB, WB/NF) derive sub­
stantial importance from feeding on whitebark pine nuts in middens. Almost 
all forest cover types are associated with digging in logs for ants. 

Tables 2 and 3 list cover types and corresponding numeric evaluations of 
importance (PF, EMP. IV, P-ACT, DER. IV). Variable Z is the number of 
numeric evaluations substantiating the importance of corresponding cover 
types. Values of Z ranging from 3 to 4 reliably indicate the high impor­
tance of corresponding cover types. An average value of Z is also calcu­
lated for groups of cover types either likely to be propagated or reduced 
by short rotation management. 
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DISCUSSION 

These results are substantive although not final. Several feeding activities not discernible by feed-site analysis are not accounted for by the derived 
importance values. Later analysis will account for these more elusive 
feeding activities; derived importance values will likely not change 
significantly, however. 

The use of several criteria (two for daybed cover-type use and four for 
feeding activity cover type use) lends weight to the assessment of cover 
type importance to grizzly bear. Actual importance is a probable function 
of feeding and cover opportunity as well as intangibles such as learned or 
habitual behavior not readily attributable to site characteristics other 
than location. Therefore, "importance" is only estimated by this assessment. 

Data from the entire grizzly bear range in and around Yellowstone Park was used. The nature of cover type use appears to be more or less consistent 
throughout grizzly bear range. Availability of cover types differs, however. Consequently, in any one area , grizzly bear may eat more ants, for example, 
in one cover type than another based strictly on availability. 

Use of the Douglas-fir (DF and DFl) and probably aspen (ASP) cover types 
very likely reflects the availability of winter-killed or weakened ungulates 
(primarily elk) (Table 1). Therefore, the "importance" of these cover types 
may be a substantial function of coincidence with elk winter range. 

Tables 2 and 3 results show that the reduction of overmature and mixed-age 
stands over a broad area in favor of early successional, even-aged immature 
stands would very likely be detrimental to grizzly bear. Average importance score (Z) for early successional cover types (LPO, LPl, DF, SFl, LP2) is 
less than for late successional or climax cover types (LP3, LP4, DF, SF, 
WB). On the other hand, the assessment does not indicate elimination or 
reduction of early successional cover types would benefit grizzly bear either. Rather, grizzly bear utilize almost all cover types, with a preference 
towards late successional types. Maintenance of area-wide stand diversity 
approximating natural conditions, including late successional and climax 
stands, is a management objective suggested by this assessment. 

Effects of access and cover type juxtaposition are factors not covered by 
this assessment. Both factors are influenced by short rotation timber 
management and likely have critical influence on grizzly bear well-being 
and survival. 
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MICRO-SCALE SECU~ AREAS F<?R 'YELLOWSTOl'iE GRlZZLY BEARS 
. ; · 

Rationale 
·. 

Historically, NorJl American grizzly be2rs did not persist in areas with even moderate 
densities of humans and livestock (Mar:.Son 1990). Grizzly bears continue to b~ killed by 
humans for numerous reasons, most commonly because of conflict over common resources 
(e.g., livestock and other human foods) or because the bear ·~ percieved as a threat 
(Craighead et al. 1988). Human-be2r conflictS often reval.ve aro!IDd' be~-s habituated to 
humans as they pursue natural or btl!:llan-food related fe~ding opporrumties near humans 
(Mea~her and Fowler 1989; Manson eta!., in prep.). By inference.~ human access and 
acitivites increase in an area, increasing numbers of bears are forced to come into contact 
with and tolerate humans as they use their natural habitat. Circumstantial evidence suggests 
that this results in an increased frequency of bears habituated to humans (Mc..~Jlur-J ope 
1983; Manson 1990; MarL.Son et a1., in prep.), and increased bear mortality either because 
of chance encounters with humans, where humans claim self-defense, or because 
management agencies judge the bear's tolerance to be a risk to humans (Manson et ~in · · 
prep.). 

. . 
Almost certainly, existing grizzly bear populations SUt-vived where frequencies oi contact with 
19th and 20th-cennny technological humans were very low. Although grizzly bear monality 
can be regulated and influenced by changes in human attitudes, it seems unl.iXely that 
humans will generally tolerate much contact with an animal, like the grizzly bear, that is a 
direct competitor for foods (Manson 1990) and a potential hazard (Herrero 1985). Thus 
there is a strong case for preserving areas where griz::zly bears will be secure from encounters 
with humans; where bears can meet their enen~etic reauirements while at the same time 
chasing to avoid people. Such · areas would foster the ~ary behavior in grizzly bears that 
most managers consider to be desirable. In conjunction with management of attractants 
arolll!d human fap]ities and town sites, security areas could help to significantly reduce the 
incidence of poached becu-s, and bears killed out of self-defense ·or killed by management 
agencies because of undesirable behavior. 

Parameters 

Existing analyses of telemetry data from radio-collared· grizzly bears provide a basis "'for 
estimating dimensions and spacing of security areas, suitable for the scale oi an inCivic::~ 

1 
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bear's home range.~ bears consis~antly avoid are2S Vtith.in 2 km of major roads and 4 
km of major human Q!"cfelopments or townsites (Mattson et ai., in prep.). Bears iliat use 
areas near roads and developments exhlbit disrupted foraging behavior out to the same 
distances (Mattsop. e_t ~h}~§7). These patterns logically suggest that security areas should 
be a minimum of 4-8 kin m diameter to provide any buffer for bears exln"biting the preferred 
wariness of humans. Ideally this core area should be surrounded by an additional buffer 
corresponding to the average 24-48 hour foraging radius of grizzly bears, to allow bears 
additional space to meet foraging requirements without confronting people. The average 
48-hour foraging radius of 3 adult female grizzlies monitored a total of 8 times was 0.96 km o. b ~.;:. 
~~eidson and lrJ.~LSo!l 1985). Thus, o;Jcro-sca.le security areas sho~d be an absolute 
mmtrnum of 6 m m diameter or 28 km- (ca. 5,400 acres). If these areas were roughly ::. : , ........ 
pentagonal in shape, radii would vacy from a maximum of 3.4 to a minimum of 2.8 km. :::~a -

Ideally, spacing of these security areas would allow near full use of habitat by bears wary 
of humans. T.ous distances between neighboring security areas would be no more, on 
average, than 2X the mean 48-hour foraging radius. After accounting for angular 
irregularities, this di;~ce averages 1.8 km. If an entire analysis area or bear home range 
(averaging 884 kmz for an adult female life range [Blanchard and Knight, !I! pr._e~~]) were 
aEpOrti.Q._ned by these guidelines, 58 % would be security areas. t.:::U.ll.cl.er less favorab~e ? 

_ ~_2nditio~r existing or plmed security areas should contiguous and part of a functional 
network rather than be scattered and isolated. 

Identification 

No absolute criteria are avialable for identifying security areas. However in a general sense 
security areas .should receive very little or no use by humans. This may be due to poor .. 
human access, and could be achieved in candidate areas by effective road closures (Le., 
closures that discourage even foot travel). Security areas may vary temporally as well as 
spatially as human hse \"aries. Back-country or non-roaded areas should not automatically 
be considered security areas.· Some back.counoy areas receive high densities of human use, 
especially during big-game h~ting seasons. Optimally, security areas consist of-areas not 
only secure from -human access but also areas containing high value bear habitat. 

. . 
FunCtionally, security areas can be identified by a series of map overlays done either 

" _ . . : lJ12.IlUally or by a GIS. The optimal sequence will be {1) an initial screening with respect 
l J ··"'"·'t !~'-~ - · to existing open roads, (2) a subsequent screening to identify high-priority security areas . · 
'·~···~ M'-l!~ .r_:containing ·high-quality bear habitat; and (3) a final screening to identify canditate areas 

where sufficient road-closures could create a securitv area.. · · -
• .!, . 

To facilitate use and recognition of secmity areas by bears, these tracts should be secure for 
a minimum of 5 and preferably 10 yea..TS. Although not as critical, security areas should be 
secure during all seasons, but especially during the season of peak value to bears. 

2 
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USE OF LODGEPOLE PINE COVER TYPES BY YELLOWSTONE GRIZZLY BEARS 
DAVID J. MAliSON, U.S. Geological SUtvey, Biological Resoun:as DMslon. Forest and Rangelands Ecosystems Science Center. Department of Fish end Wildlife Resources, UnlveiSity of Idaho, Moscow, ID 113844·1136, USA 

Abstract: Lodgepole pine (Pinu& contorla) forests are a large 1111d dynamic part of grizzly bear (Unus arc:+ tos) habitat In the Yellowstone ecosystem. Research in other areas suggests that grizzly bears select for young open forest stands, especially for grazing and feeding on benies. Management guidelines accordingly recom­mend timber harvest as a technique for improving habitat In areas potentially dominated by lodgepole pine. In this paper I examine grizzly bear use of lodgepole pine forests in the Yellowstone area, 1111d test severul hypotheses with relevance to a new generation of management guidelines. Differences in grizzly bear selec· tion of lodgepole pine cover typ.es (defined on the basis of stand age and structure) were not pronounced. Selection furthermore varied among years, areas, and individuals. Positive selection for any lodgepole pine type was uncommon. Estimates of selection took 5-11 years or 4-12 adult females to stabilize, depending upon the CO\"er type. The vari1111ces of selection estimates tended to stabilize after 3-5 sample years, and were more-or-less stable to slightly Increasing with progressively Increased sample area. There was no con­clusive evidence that Yellowstone's es favored voun ( <40 ) stands in general or foi their infrequent ~e of he c;_ n e o er hand. 1ese resu ts corm rated previous observations that gfiiiJies lavorea open 1111(Vor young stands on wet and fertile sites for grazing. These results also supported the proposition that temporally and spatially robust Inferences require extensive, long-duration studies, especially for wide· ranging vertebrates like grizzly bears. 

J. WILDL. MANAGE. 61(2):480-496 Key word.: cover types, feeding activity, forest management, grizzly bears. habitat ecology, habitat selec· tion, lodgepole pine, resource selection, Yellowstone National Park, Unus arctos 

Lodgepole pine is the most common over­story tree in the Yellowstone ecosystem. About £'7% of forests in Yellowstone National Park (Despain 1990) and 48% of forests on adjacent puhlic lands (Greater Yellowstone Coord. Ccm11n. [GYCC] 1987) are dominated by this sp11ck•s. Tlae structure and age of lodgepole pint> forests have been influenced in recent years primuril)· by stund replut:ement fires, mountain pine beetle (Dendroctonus pundcro-­.md t•pidcmil's. timher harvest, nnd increm.;ng cluuaiuuuc~· nf mort' shade tolemnt species (Cole uud Ammw1 1980, Lotan and Peny 1983, McGregor and Cole 1985). Major mountain 
pine beetle epidemics swept through the western-half of the ecosystem .from the 1960s 

through the mid-1980s (McGregor and Cole 1985, Despain 1990). Timber harvest was in­
creased on national forests to salvage merchant­ahlt• beetle-killed timber, reduce fire hazard. and support local timber industries (Cole aml Ammnn 1980. Cole 1985). About 68,000 ha of lod~epole pine forests on public lands were har­"'t>slt ·d ,turin~ this period, typk-ally by clear­
cuttin!! (Col.· l!JSS, GYCC 1987). An udditional ca. 5h2..00U hn of the ecosystem were partially or t"oonplell'h IIUmed by wildfires during 1988. iudu.liug substantial areas tl1at had been <x:cu­pico by mature lodgepole pine forests (Romme and Despain 1989, Schullery 1989). 

llccause Yellowstone's lodgepole pine forests are extensive, I anticipated that changes in their 

-
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494 GRJZZLY BEAR USE OF LoDCEPOLE PINE FORESTs • Mattstm J. WildJ. Manage. 61(2):1Q9i 

manage speclflc areas with allowance for sea­
sonal or annual variation in use. Maldng the 
critical assumption that sampling bias was spa­
tially and temporally unifonn, use of years and 
analysis areas as sample units allowed me to es­
timate variation in these explicit dimensions, 
and also provided estimates of selection that 
were speclilc to a given time or place. 

Grizzly Bear Activity 
By negative evidence (i.e., lack of feeding and 

bedding sign or coincidence with a trail), &!£. 
zly bears used the recently disturbed LPO t}qle 
1'-!!!naJilr for travel. These relatively open sites 
presumably facilitated movement, although I 
question whether this result would be repeated 
with data collected 20 years after the 1988 fires, 
after most CWTently standing snags had fallen 
(Lyon 1984). As expected by studies elsewhere, 
grizzlies also made greatest use of the open LPO 
and LP/NF types for grazing forbs and grami­
noids, especially on wetter, more fertile sites. 
Based on these results, I conndently rejected 
H 113• On the other band, and again as expected 
by open stand conditions, grb::zlies strongly 
avoided the LPO type for bedding. Together, 
these observations suggested that grizzly bears 
derived less net energy from their use of the 
LPO type especially compared to their use of the 
LPl, LP, and LP/NF types. 

With the exception of mushrooms, grizzly 
bear use of the highest quality foods in lodge­
pole pine forests was not associated with forest 
structure, and in the case of berries and ungu­
lates, was not contingent upon habitat type. 
This resuJt was partly a function of small sample 
sizes and low statistical power, especially in the 
case ofbeny and whitebark pine seed use. <?& 
15 instances of beny use were recorded at 
rnliotelemetry locations in lodgepole pine for­
est during 16 years of data collection. This in­
frequent use of berries agrees with the infre­
quent presence of berries in grizzly bear feces 
from tlw Yellowstone area, especially in contrast 
to the feces of grizzlies in northwestern Mon­
tana and southern Canada (Mattson et al. 1991). 
NonE"theless, these 15 instances of beny use 
Wt?I"E' uot olniously related to successional stage, 

· am.l are a tentative basis for not rejecting Hn2. 
In the case of whitebark pine, it ls implausible, 

ture probably had little effect on seed use after 
canopy closure. 

MANAGEMENT IMPLICATIONS 
These results do not support the premise that 

widespread conversion of lodgepole pine forests 
to earfY successional stage:s would benefit gm­
zlibears in the Yellowstone area. There is.._!!o 
rationale here for the systematic harvest of 
older stanas to increase bear use of berries. Yel­
lowstone's griZZlies consume few berries prob­
ably because ·of climatic ~n5fi'ifitfs e.Specially 
upon gl'obe hucklebed1j production (Mattson et 
al. 1991, Mattson an Reinhart 1994). There is 
also evidence that in areas of Yellowstone where 
beny consumption ls m~re common (as on the 
Targhee National Forest), globe hucklebeny ~ 
substantially diminished by total overstoay re­
moval, especially on drier or more exposed sites 
(Martin 1983, Orme and Williams 1986). On 
the other hand. these results support the propo­
sition that grazing opportunities for bears can 
be increase~ logging on wetter sites, al­
though it is hi y improbable that grazing op­
portmdtfes limit gniily bear densities anywhere 
in the YeOowstone eco~ (Bunnell and 
Hamilton 1983, Pritchard and Robbins 1990, 
Mattson 1997b). 

Even so, these results suggest that Yellow­
stone's grizzlies woUld no.!_ respond strongly to 
any chang~n JOdge~le pine forest structure, 
per se, with the following 2 provisos. First, I can-

· not address the effects of changes in landscape­
level structure of lodgepole pine forests beyond 
the range of what was analyzed here. This point 
holds for effects of the 1988 fires, especially 
given the attrition of snags expected during the 
next 2 decades (Lyon 1984) and the possible 
complications to movement posed by such an ac­
cumulation of large Woody debris (Fancy and 
White 1985). Second, because whitebark pine 
seed!i are a high quality food, and because seed 
production is limited to mature or near-maturE' 
trees. ~es wiD be affected adversely by the 
remo,·ul of lodgepole pine-dominated stands 
tl1at contain productivewhitebarkpine (Mattson 
aud Rt!inhart 1994). 
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genetics rebuttal 

From: "LOUisa VMcox" <w!klgriz1Ggmail.com> 

To: "SJ Johnson" <ajjohnsonkoa@yahoo.com> 

Tuesday December 15. 2015 9:57AM 5 

~~Header> Prinlable VIew 

Sarah, hele Is David's response on my web IIIIB and 1he link. cloak Is trying 1D get a colleague with 
genetica expaltise to take a look too •.• best, Louisa 

Internet 

What you c 

I Diagnose• 

r ... More In 

ng advocates is to either reject Craig Miller's estimate for the 1990s or reject thee 
102. The latter move would be in defiance of some pretty overwhelming evidence. 
ld·1990s, you would be looking at sustained annual rates of increase for the perio 

• _ 1the most aRlen I apologists for populaUon growth don't dalm this rate or Increase 
long a period of lime. In fact. they claim that the tum-around for the population didn't happen until the late 1980s. And you wouk 
having to explain why you rejected Craig's estimate. 

Illogical Extrapolations 

Another problem has to do with the tacit assumption, embedded In the Kamath paper results, that Ne Is essenlially perfectly cor 
wiUI N over time. Meaning, that because· (presumably) Ne has increased by 4.5-fold, then total population size did as well. Wille 
bear managers have quickly claimed. This gels us into The Numbers Game. 

Pretty much all or the available population estimates suggest that the Yellowstone population grew little if at all up unut the 199C 
(see The NumbeCi Game>. However, tilere are two population estimates from the 1990s that provide a helpful benchmarit. One 
around 1992, and came In at 325 (with a huge confidence interval). Another was made for 1997, and came in around 420. So IE 
that the population itself (N) grew by 4.5-fold since either 1992 or 1997. This would mean a current population of between 1500 
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1900 bears, and a growth rate between either 1992 or 1997 and 2002 of around 15-30%. All of these numbers are totally out of 
Not even dose to what's biologically poaslble, or In Una with any other available 8Yidence. The highest population estimates cur 
belng bandied about are 1000-1200 and (as noted earfler) the most optimistic populaUon growth rates come in at only 4·7%. 

The Problem of Models 

The most logical conclusion from all of this Is that there Is something fundamentdy flawed about the research reported in lhe K 
paper. Is this possi>le? Answering this question gets into the nature of the methods used to estimate Ne and the assumptions u 
which those methods and related models are buill Suffice It to say, the methods are amongst the most arcane out there and bu 
veritable tower of assumptions about genetic, demographic, and sampling processes. For a brief oveNiew see the paper by J::1i. 
colfeaqyes. Even a cursol)' oveNiew of how an analysis mig hi go wrong gels into the deep dart weeds. But perhaps ills suflid• 
say thai the methods and derivative results are pretty far abstracted from any tangible reality. So, yes, the analysis done by Kl81 
warrants skepticism on the basts of first principles and the logical violations ouUined above. 

Let's Play Monopoly 

Bul this critique needs to end, yel again, with the problems that Inevitably arise whenever any group of BCienllsts holds a moi!OJ: 
sclenlllc lnqull)'. In short. such circumstances debar any confidence In the results produced by such a group-eudl as the IGS: 
the adentisls It Invites to participate. The only way to produce reliable scientific resulsla to have multiple Independent (and con 
scientists doubJe...c:ttecklng each others' work, whether by repealing experiments or reanaly;dng data In Instances where there I! 
one poulble datasel And such Ia the case for Yelowstone's grizzly beara, where there Ia only one Yellowslone population, anc 
one sat of data. The extent to whldllhe IGBST and Its primal)' fundenl have fought to maintain a monopoly can only Invite suss: 
especlaly In tnsmnces such as this one where some of the results defy logic and any other available evidence. 
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Fwd: Thursday December 17,201510 40AM s 
From: "Louisa Willcox" <Midgriz1Cgmall.com> 

To: "Louisa Willcox" <wlldgriz1Cgmall.com> 

Bee: sjjohnsonkoaGY;IIloo.com 

Al1, here Is David's first blog ... enjoyl Louisa 

Grizzly Sardine Can Blues 
Decen1ber17,2D15 
I 

David Mattson 

FuW H01<M11 Printable Vlow 

We can't support any more bears. We've got bears coming out of our ears. We've reached canylng capaci~ 
Such is the purported state of grizzly bears In Yellowstone. 

Sound familiar? It should For those of you who have been paying attention to the rhetoric voiced by agent) 
spokespeople during the last few years, you will have heard the refrain about too many bears In too little 
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space over and over again. In fact. this claim underg rds much of the argument made by the US Fish & 
\Midlife Service (FWS) and state wildlife managers for removing ESA protections from Yellowstone's grizzlil 
(which is to say, 'delis!' them) Just a few weeks ago, In a conversation With environmentalists, FWS Directc 
Dan Ashe emphasized that 'the Yellowstone ecosystem just can't hold any more bears: Frank van Man en, 
leader of the Interagency Grizzly Bear Study Team (IGBST) put It another way; •we are packing more 
sardines in the sardine can. • 

If you were inclined to defer to the agency experts, you would probably heave a sigh and say, "well, I guess 
we just need to move ahead with deli sting Yellowstone s grizzly bears We've reached carrying capacity. • In 
fact, that is the outcome that the agency experts probably hope for and expect 

Well . , I would argue that there Is cause to question the experts In this Instance. In fact, there is an increasin 
and to my mind wholly justified tendency for the public to question experts, espedally when there is reason 
suspect that they are piftlcally mot1vatecL And there is ample evidence for political motivations behind what 
we are hearing lrom spokespeople for all of the agencies Involved In managing Yellowstone's grizzly bears, 
including the govemment's scientists (for more on this follow this ll!Jt and this lill!l}. 

Unpacking the Sardine Can 

To start, it is worth unpacking the concept of 'carrying capacity' given that this term Is being bandied about 
with such abandon by govemment scientists and managers. To listen to van Manen you would think that th1 
number of grizzlies able to live In the Yellowstone ecosystem (I e . ·carrying capacity') is a static food-relate 
attribute of the land contained within a fcxed box. Hence the sard·ne metaphor. 

The truth could hardly be more different. Even accepting the notion of fixed boundaries, within those bound: 
the food-related capacity of any given acre varies from month to month and year to year. In fact, we've seer 
a long-term and sustained decline in the availability of high-quality foods that has almost certainly caused a 
decline In the intrinsic food-re'ated capacity of Yellowstone's core habitat to sustain grizzlies. Cutthroat troul 
have nearly disappeared; whitebark pine has been substantially reduced; and elk herds have declrned, scm 
dramatically. Thai's three of the four legs of the food stool that has supported Yellowstone's gnzzly bears (II 
fourth leg is army cutworm moths) All of the evidence be ies any claims, implicit or otherwise, that food­
related carrying capacity Is static. If anyth1ng the sardine can has shrunk In size. 

More importanUy, carrying capacity Is determined not only by the food-dnven rate at which females produce 
cubs, but also by the rate at which grizzly bears of all description d e So. mortality Is a major part of the 
equation And guess what causes most deaths of adu t grizzlies in Yellowstone? People do. So our lethality 
to bears Is a big part of the carrying capacity equation Which comes down to our collective attitudes and 
behav1ors. and the extent to which they translate into dead bears. More on this a litUe later 

And the rate at which young bears (I e , cubs and yearlings) die also matters As it tums out, death rates of 
cubs and yearlings have Increased substantially of late, primarlly due to ·natural' causes-lnclud ng bears 
killing bears Again, to listen to van Manen you would think that young bears In Yellowstone are dying in 
increasing numbers simply because of increasing densities of adult grizzlies, likening these adults to a bunc 
of equally lethal pinballs bouncing around according to some random Brownian motion In a fixed space. Toe 
many damn sardines. More on this a little later as well. 

A Social Sardine Can? 

And, yet, the FWS and their minions claim that the box Is fixed. invoking yet another pseudo-idea that of 
'soda I carrying capacity. • More to the point. the FWS claims that there Is no more space for grizzlies In 
Yellowstone because 'people" will not accept them anywhere else So now we have gone from the simpl.sti• 
static, food-based, box of van Manen"s to a concept fielded by the FWS that begins to grapple. at least on II 
face of it, with the aspect of carrying capacity that relales to human attitudes and lethality 

But who are these "people" anyway. and who quened them, how? As it turns out, 'people" amount to 
ranchers outfitters. and others w1th enough political clout to bully not only state wildlife managers but also 
the FWS As a result, 'social carrying capacity' has been defined by a few regressive energy executive as 
well as some sheep and caiUe ranchers who don't want to live with grizzlies not by the people whom the 
agencies are supposed to be serving under the rubric of the public trust 'Social carrying capacity" tums out 
to be a convenient political ruse, not any sort of on-the-ground reality determined by the attitudes, choices. 
and behaviors of a wide range or relevant people, In fact, the sardine can could be a whole lot bigger 

The Density Ruse 

So, let's return brieRy to the density issue, which is closely lied to the notion of carrying capacity and blithe!) 
invoked to explain rising deaths of young bears. Have grizzly bear densities actually increased, as van 
Manen claims? And, if so. are high densities the reason for increasing death rates among young bears? WE 
the answers are No. and Probably Not. As it tums out. the Yellowstone grlzzly bear population has not 
increased to any extent during the last 15 years. II may bave even been declining since 2001 lsee some in~ 
on aiiOTlliis .tJm and ii!iJ At the same Orne, Tne distribution of this population has increased by over 40% 
Ergo, density axiomabcally decreased-not Increased. Which debars a connection between deaths of cubs 
and yearlings and densities of adults, as such. More I kely, cubs and yearlings are dying In greater numbers 
because their moms have tumed increasingly to eating meat (including livestock) to compensate ror losses 
whitebark pine and cutthroat trout And meat-eating Is an Incredibly hazardous undertaking for any bear, 
especially those with vulnerable young (for more information follow this linll) 

Putting this all together. we have a narrative being promoted by our government officials that is based on a 
Simple-minded, poorly conceived and highly-politicized notion of this thing called carrying capacity 
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Moreover. the government narrative is at odds with the best available evidence. All of this politicized spin 
being billed under the rubric of ·soence' Is dearly designed to support the agenda of delisting Yellowstone·! 
grizzly bears 

Out of the Sardine Can 

In fact. what we have tS a picture altogether different from that being painted by government managers and 
scientists. We have a box with highly fungible and potentially much expandable boundaries within which we 
have experienced major declines in food-related carrying capacity, but within which, also, we've increased 
carry ng capacity attributable to major beneficial changes in human attitudes and behaviors-related to 
increased sanitation. other controls on human foods, and reductions in livestock Bear densities have 
declined, at the same time that distributions have expanded and grizzLes have turned to eating a~emative 
foods, many of which are concentrated on the peripheries of the current ecosystem. This is not a sardine ca 
being crowded by ever greater numbers of sardines. 

But perhaps the most important po:nt is one that features us--and what goes on between our ears. History 
has shown that perhaps the most important determinant of the numbers of grizzly bears that can live in any 
given area •s our behaviors. In tum rooted in our worldviews. how we see ourse,yes In relation to the world 
and to the creatures in 11. There is no doubt that our European ancestors saw no place for grizzlies In the 
world And they proved it by ki l&ng 99% of all grizzl.es in 98% of all the places they once lived. But we are n 
our ancestors 

We have the chance to create a world where grizzl es and people coexist In places where we probably can'l 
even imagine it Is possib'e But, believe me, it is possible Grizzlies have proven that they can tolerate us ar 
live among humans with few prob'ems. The famous mother grizzly of Prgrim Creek, bear #399, is one amor 
many that has proven the pont (for some more Information on her see thisChristjan Scjence Monjtor artjdel 
It comes down to us. and the grace and compassion we can bnng to coexisting With grizzly bears 

Director Ashe and Dr. van Manen are wrong. We can have more grizzly bears in Yellowstone. And we shou 
have 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: info@grizzlytimes.org 
Web: www grizzlytimes org 

- Why OelisUng Is a Bad Idea: hun·~~wttw gr!zzlyt!mes qgl#!dellsJing-a·bad-!dea/c15sd 
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Dr. David Mattson, 1.13.2018 
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To: "Louisa Willcox" <wlldgrlz10gmall.com> 

~: Sjjohnsonkoa@yahoo.com 

HI All. 

Another from David, 

Seems timely given the mounting rhetoric: on grizzly hunting. Louisa 

hiiR'/Iwww qrizz!vt!mes omlfiHuntinR-to.§cam-Grtzzl!es/c10U215896cb910cl283fc5a89bf50 

Hunting to Scare Grizzlies? 
January 13,2016 

I 
David Mattson 

s 

Kill griuly bears to make them afraid or humans. This Idea has gotten a lot of air time in recent years as om 
or several justifications for removing endangered species act (ESA} protections for Yellowstone s grizzlies, 
most recenUy in a January loth edjloria! by the Editorial Board or the Bozeman Chronicle Delistlng (anothe 
term for removing ESA protections} would dear the way for a sport hunt managed by the states of w;omln' 
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Montana, and Idaho. which are currently squabbling over a share of the sport kill in anticipabOn of devolutiol 
of authority from the federal government to them 

The idea of instill.lng fear in grizzfies tluough a hunt is emotiOnally charged because there have been severa 
bear-caused human fatalities in the Yellowstone region during the last few years The media ot course, has 
duly sensationalized each death. So the idea is to have sport hunters kill grizzlies to teach them to fear 
people As a result, there W1U be fewer bear attacks People will be safer. To borrow a phrase from Valerius 
Geist. a proponent of hunting bears, people Will have 'freedom of the woods.· Hmm. wen . 

Although some people obviously consider hunting to be a self-evident guarantor of human safety. there is i 
fact. little or no empincal support for this proposition There is essentially no evidence that a sport hunt instil 
rear In grizzlies. The proposition also defies logic and everything that we otherwise know about grizzly bean 
If noth ng else. how can a dead bear team anything? A point that has been made by many others besides 
me 

Having made my assertion, I should probably elaborate. noting. though, that a thorough review of the 
evidence (or lack thereof) would probably bore you the reader. to tears. IMlich means that I will confine 
myself to a (relatively) brief and necessarily cursory overview So put on your seat belt and send me your 
questions 1f you want more detail 

Grizzly Bear Fundamentals 

The first po·nt to be made is that grizzly bears exist at a baseline characterized by a greater tendency to 
respond aggressively to perce1ved threats compared to other bear species. Steve Herrero, a Canadian 
behavioral ecolog.st, was the first to speculate that thls aggressiveness was rooted in the evolutionary hlsto 
of grizzfies. Grizzlies (AKA brown bears) evolved in open environments where safety depended on standing 
your ground and Intimidating or beating back any threat (You can flfld more on the formative evolutionary 
env ronments of grizzlies by following .IIJi1.lillt and~ 

Even so, grizzlies can exhibit a high degree of tolerance for humans and other bears that might otherwise b 
viewed as threats. You can see this in coastal environments where bears have become highly socialted an 
tolerant of each other because of frequent Interactions With conspeciflcs concentrated around salmon 
spawning streams Or among bears that have Interacted enough with benign humans to inlema ize a less 
fear-based response-a process known as 'habituation • 

So. a coup e of key points are worth making at this juncture First. grizzlies seem to be hard-Wired genetical 
to deal with perceived threats aggressively 5econd, and perhaps more Importantly, grizzlies can become 
less reactive to people not as a result of heightened fear, but rather as a resu~ of the opposite. These 
fundamentals alone call into question the logic of using hunting to Increase human safety Killing grtzzl es 
(and, as I address later, we've done a lot of that even with ESA protections) is unlikely to rewire the genetic 
underpinnings of their behavior; and less fear rather than more is probably going to make people safer. 
especia.ly if we continue to reduce the number of circumstances (e.g., garbage around human residences o 
hunters near freshly-llilled elk} that allow people to do things that trigger aggressive responses from even th 
most tolerant bears. More on that a little later. 

Welcome to the Vacuum 

Another important point to make up front is that we know virtually nothing about the behavioral and 
motivational responses of bears to hunting, certainly fittte that Is grounded In research The closest we com1 
is a study oul of Scandinavia showing that hunted brown bears Increased their night-time acllvity, with llttle 
obvious relevance to whether humans were thereby safer. A coarse-grained review by Jon Swenson, a 
Scandinavian bear researcher (and, for a while. a Montana biologist}, suggested that hunted European brtN 
bears might be more wary, but that this possible behavioral response was trumped by whether food was 
available near people Bears were likely to seek out food regardless of whether they were hun led or not, 
which goes back to my point lnvnediately above about garbage and hunter-generated carrion. 

By contrast, we know quite a bit about the negative and often unintended consequences of selectively 
hunting adult males of various carnivore species. Insofar as Hvestock depredation and other conflicts are 
concerned-including the type that could lead to human injury-e tend to get more rather than fewer This 
is because adolescent males tend to gravitate to areas where the dominant resident males have been 
removed by hunters. And adolescent male bears are notoriously prone to push human boundaries. Moreovr 
sport hunting lends to disrupt the social order of bear populallons, which often results In more cub-killing by 
males and, with that, unexpected and sometimes problematic population declmes. 

So, a couple more points: There Is little or no direct evidence that bears become waner with hunting, and 
certainly no evidence that people become safer. On the other hand, connicts with people can paradoxically 
Increase, along with unanticipated declines n bear populations. So, again, not a compelling case for the 
benefits of sport hunting. 

The Immediate Circumstances of Attacks 

At this point I retum to Steve Herrero. who has spent essenllally his enbre professional career looking at thf 
immediate circumstances of bear attacks, with emphasis on behaviors of the involved people and bears Hi: 
research shows that most attacks by grizzfies happened because people were moving quietly (or sornellme 
raptdty) through the woods or because the bears were lured to the vicinity of people by food The former se 
of circumstances led to surprise encounters. Adult females with cubs almost invariably responded 
aggressively to protect their young On the food front, when grizzlies spent more time around people the odt 
mounted of us doing something stup d (or un111tentionally risky), or of bears simply gelling curious So. 
surprise encoonters and foods that attract grizzlies are prominent drivers of risk. And, again. foods were 
typically in the form of garbage or the remarns of elk and moose that hunters had recently k!Ued Only rarely 
did Steve find that outright predation was a factor, typically as night attacks on people camping in tents 

This comports with what we know of circumstances surrounding the bear attacks that have occurred around 
Yellowstone Several people have been injured or even killed because they were moving quietly through thE 
woods (sometimes jogging). surprising a female that then defended her cubs, or a bear that defended a 
carcass, or, In the case of some hunters, just simply a bear that defended its personal space But surprise 
encounters are a central theme Then there were the few night attacks on people in tents, probably (or, In 01 
Instance almost certainly) by bears that were In the habit of checking out campgrounds for food So, the foe 
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factor And then there were the odd-ba•s. such as the botanist killed by an enraged boar griZzly recovering 
from being trapped and drugged (again. a surprise encounter), or the photographer killed by a frantic femalt 
that he had pushed beyond endurance In this latter case. the stupidity factor. 

So, given these concrete circumstances. what can be deduced about prospects lor increasing human sale~) 
by hunting grizzlies? Well unless you kll most bears. you are not going to substantially reduce the chance 
of surprise encounters. Nor, as I noted earlier are you going to efllllinate the hard-wired tendency for grizzll· 
to defend themselves from a perceived threat when surprised. especiaUy when guarding cubs or food. 
Hunting a.so does not deal with the availablkty of foods near people And we would be foo~sh to expect that 
gnzzlies will be less motivated to procure food because we are hunting them Obtaining food Is another hart 
w1red dnve for bears. especially during the late summer and fall when they are putting on fat to get through 
hibernation. And hunt ng does not address the stupidity factor. 

As a bottom line. when looking at the reasons why people get Injured by grizz..ies. I am hard-pressed to dlvi1 
how hunting wdl increase human safety. Unless, perhaps. we kin most of the grizzly bears In and around 
Yellowstone, as our European ancestors did 

And We've Already Run the Experiment 

On top of this. we've already run the experiment and found no evidence that it has worked IMllch is to say, 
we ve functionally been hunting Yellowstone's grizzlies for years, complete with gunshots, blood, gory 
remains. and lots of assooated human scent and sign Th nk, for examp:e. of all the grizzlies that have beer 
killed by bg game hunters during surprise encounters or In confticts over hunter-killed elk-increasingly Or 
by ranchers and other people in defense of life-and-property Functional) this is probably little different frorr 
a sport hunt. except in the heads and on the ba'ance-sheets of wildlife managers. We've essentiaUy been 
hunting grizzlies in Yellowstone, without any evidence that it has affected human safety one way or another 

And What About Yellowstone Park? 

And then there Is Ye:lowstone National Park. where a substantial proportion at the bear attacks and 
resulting human tata:ities have occurred There wi'l not be a sport hunt in the Park, even with a delis ted 
grizzly bear popu'atlon. So, even assum1ng the unlikely-that hunting would cause bears to avoid us becaus 
they are more fearful, how will this effect be propagated through over 2 m.llion acres in the core of the 
ecosystem? From hunted bears on the periphery, which wrD presumable be kined by humans at a higher rat 
compared lo protected bears living in the core-in Yellowstone Park? In the face of a resulting net movemen 
or bears outward rather than inward? Unlikely 

But We Probably Can Make Beal'l Fear Us Even More 

At this point I've run much or the gaunUet of evidence and round little or no support for the idea that human 
safety can be enhanced by sport hunting. At least the traditional kind of sport hunting that focuses on killing 
trophy-worthy adult males, with little overt selection for bears known to be Involved in conflids with humans 

But there 1s a kind of hunting that probably could have an effect. and to understand this potential we need tc 
look at what we know about relations among bears More specifically, bears fear other bears, more than the 
probably lear humans. And there are reasons for this. 

For example, there is ample evidence that lear motivates adolescent bears and females with young cubs to 
exert themselves to avoid other adults, even to the extent of spending more time near people In fact. we ca 
unintentionally serve as shields at sorts for bears that are seeking protection from aggressors of their own 
species. There are several reasons for all of this. Adolescents are often chased by solitary adults. and on 
occasion, probably thrashed to within Inches of their lives ... sometimes even killed. Likewise, cubs can be 
killed during encounters with adult grizzlies other than their mother, a phenomenon known as infanticide All 
of this entails unpleasant experiences and Interactions that happen on a relatively frequent baSIS, which 
fosters learning and even generalization of experiences. 

So. what does this have to do with how we might hunt Yellowstone's grizzlies, with the objective of 
engendering fear of humans? It seems pretty obvious. You selectively hunt and kill cubs-but leave the 
mothers alive. And you trap bears, with an emphasis on adolescents, dub them to within inches of their hve 
and then let them go. And do this repeatedly and ror as many bears as possible. 

Having suggested such an approach, I lind the prospect disgusting. But, then, I am sure there are some 
hunters out there that would relish the prospect of killing cubs and torturing trapped bears. The same hun!et 
that have done something similar with wolves and coyotes. But the backlash from the broader public would 
be predictable, dooming such a hunting strategy to an early demise. Moreover, not unlike abused dogs, 
abused bears might. In fact, be even readier to attack a human should a surprise encounter happen 

Still, if the issue really is just simply about making grizzlies rear us ... Or is the ardent promotion or sport 
hunting really about something else? 

Concluding Thoughts 

Take the case of Terry Schramm, a self-styled cowboy from Pennsylvania working for self-styled out-of-stat· 
ranchers who own the Walton Ranch in Jackson Hole Or the legislator-rancher Albert Sommers who raises 
c:cws In the Upper Green River at Wfoming thanks to heavy subsidies by environmentaNsts (1n the form of< 
$1 million plus conservation easement), by the federal government (In the form at well-below-market-price 
grazing fees), and by the state of Wfoming (in the form at generous compensation for any c:cws that he 
daims are lost to predators). In a recent Wvofi!e artjc!e both or these icons of the modem west explicitly Of 
impliciUy suggested that their fraught lives would be a lot less problematic if there were many fewer grizzlie! 
in a lot fewer places. 

The fundamental idea here is to kill grizzlies. The more the better, by whatever means, Including sport 
hunting. My point being that many of those who promote hunting as a means of Increasing human safety an 
probably using the argument simply as cover for getting rid of grizzly bears that they see as an inoovenleno 
or an affront to their personal ideologies. 

Wthout having the space here to elaborate, I will leave you with a related thought. Perhaps those promotin{ 
the sport hunting of grizzlies are doing so viscerally, out of a place of fear and a derivative need to dominatE 
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and subjugate anythcng that subjectively threatens them. A dark place. A place that gives rise to the logic or 
own ng lots of guns and affii!Tl ng sell through the act of kining-especially beings such as grizzly bears that 
somehow Impart a sense of potency. Or that the habit of kUling Is so deeply ingrained personalty and 
institutionally that it is mposslble for most hunters aod wildlife managers to conceive ot wikl~fe manage men 
in any terms other than hunting Possibly? Certainty not from a place Informed by an objective and thoroug~ 
examination ot the evidence 

louisa Willcox 
Founder, Grizzly Times 
POBox 2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: jnfo@grirzlytirnsts.ora 
Web: www.gnzzlyttmes org 
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Fwd: Grizzly Times: The Grizzly Bear Moth-EaUn 

g Jig, Dr. David Mattson 

From: "Louisa IMIIcox" <wildgriz1 Ggmall.com> 

To: "Louisa IMIIcox" <wiklgrizl~mall.com> 

&=: sjjohnsonkoaeyahoo.com 

Thursday Apnl 1~ 2016 12 29 PM s 

Ful Ht1dotl Prinlablot v-

Friends of Grizzly Beara, 

David does it again -weaves a great story about the magic of bear ecology, here Involving moths. 
Even I was surprised at soma of his ccnnadlons, like wilh c:a.vs.~ 

For the bears, 

Louisa 

bi!D·ftwww qr!zz!ytimes orplffibt.Gdzz!v·Bear-Mo!bEallno-J!gtcl ou21570d5981 Od29719a386()158 

The Grizzly Bear Moth-Eating Jig 
Aprll14, 2016 
I 

David Matbon 

Public domain photo by the US GeoJoglcaJ SuMJy 

Baclt In 1 955, a year alter I was born, John Chapman published a paper In the journal Ecology 
describing a peculiar feeding activity by bears In the Mission Mountains of western Montana. Grizzlies 
and black bears were both rummaging through alpine talus fields-eating somathlng. As It turned out. 
they were slurping up both ladybird beelles and army aJtworm moths that had concentrated thete 
during the summer to either aestivate or to feed on nedar of high-elevation !lowers. Twenty plus yeart 
later John Craighead and his colleagues described grizzly bears gobbling up cutworm moths from 
under 011ertumad talus roc1t In alpine reaches ot the Scapegoat Mountains roughly 50 miles eest of the 
Missions. Barring a few published descriptions by early mountaineers, lhasa were the first and--for a 
while-the only written descriptions of bears feeding on cutworm moths. 
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In the late 1970s and early 1980s, when I first started working for the Interagency Grizzly Bear Study 
Team (IGBSTJ, the Missions, scapegoats, and their resident grizzlies seemed pretty remote and 
exotic, albeit only about 250 miles away as the aow fties from where I was working In the YeHowstone 
ecosystem. lhe Idea that grlalies In Yellowstone might feed on cutworm moths seemed equally 
strange and exotic. In ract. If anyone had asked me In 1985 If bears In Yellowstone ate moths I would 
have said "nope, no evidence of It at alt." and this after having covered owr 1000 miles by shanks 
mare each of the previous six years In this ecosystem. But one year later I would be proven wrong. 

In July of 1986 the IGBST's veteran pilot. Dave Stradley, located a radio-collared grizzly camped on a 
talus slope straddling an alpine divide In the Absaroka Mountains east of Yellowstone Park. II seemed 
odd. Next year the same bear camped In the same location. Moreover other radio-collared bears were 
found camped on yet other remote talus slopes In the same area. lhis anomaly cataly%ed an 
expedition to lind out wha1 the heck was going on, consisting of myself, Bart Schleyer, came Hunt, 
and Kurt lnberg. carrie and Kurt were employees or V.Vomlng Game & Fish at the time. What we 
found were multiple grizzlies on the site where our collared bear had first been located during 1988, all 
rummaging through alpine talus, feeding on slithering masses of cutworm moths. lhe same 
phenomenon was doaJmented on three more sites during 1987 and 1988 thanks to strenuous elforts 
by IGBST field crews that lnduded Gerry Green, Jamie Jonkel, Dan Reinhart, and Doug Dunbar. 

Since then. ever more grizzlies have been found on ever more alpine sites gobbling up cutworm 
moths-a total of 31 now. AI of the Sites are above 1 o,ooo• elevation, all In the Absaroka Mountains 
east and southeast of Yellowstone Pallt (see the map Immediately below). Anymore, It Is probably not 
too much of a stretch to daim that the majority of the bears In this part of the ecosystem spend the 
majority of their time between mld.July and mid-September on thesa exceedingly remote moth sites 
eating moths gathered to teed on nectar of alpine flowers. lhe moths feed primarily during nighttime, 
dawn. and dusk. and spend the remainder of the day In the chilly cracks and crevices of angular rocks 
aa:umulaled on talus slopes, which Is where the bears find them. IMly congregate like this In a cold 
microenvironment If you are moth? Who knows, but I suspect It has something to do with avoidance of 
predators and parasites-barring bears. 

TM molfl slle$ In lilts ""P a/8 ~nc;ompaswct by lfl~ yellow/sh.gtBen IJJob5, with 18.r.renc. 10 lfle boun!Mry of 
Yellows/on~ Nalfona/ Pad! (lfle llfiiY lnaJ •nd lhe Prlmo~ty Con.wvatlon Al8ol (PCA) for Yellows/on~'$!PIU/y 
bHI3 (yellow lneJ. Theil! '"' lflree UlkHWity points: ntS~ aN of lfl~ molll s/le3 11111 In lhe Absarolc• Mount./tl$ 
on lila ao~!t &Ida oflfla ec;o$YSiem; IS«<nd, aU of lila .site$ .118 outs/9 of tha Pad!,· and, lfllnl, some molfl sites 
4118 outsld~ of lila PCA. 

Slnc:e the early 1990s the phenomenon of grizzly bears eating moths In Yellowstone has been pretty 
thoroughly documented thanks 1o an Initial research oubljcation In 1991, successive papers by Steve 
and Marilyn French (In 1994) and Sean O'Brien (In 1998), and annual updates In the IGBSrs Annual 
Reports. Of even greater Import, bears eating moths In the remote and startlingly beautiful alpine 
haunts of Yellowstone has captured lhe public Imagination, aided and abetted by the efforts of several 
enterprising and sometimes Intrusive film crews, most notably from BBC. lhelr footage has probably 
been seen by millions of people worldwide thanks to being aired i1.lli[1 of the BBC Series Pfanet 
Earth. 

I could wrap things up here and leave this simply as an Interesting bit of history. But I can't help think of 
larger ramifications for Yellowstone's grizzly bears, our a..rrent approaches to resealdl and 
management, alld a pending move by the US Rllh & Wldlife Service (USFWS) to remove Endangered 
Spades Act (ESA) protections for this bear population. Making thesa kinds or connections seems 1o be 
my plight 

As It tums out. lhe burgeoning use of moth sites by Yellowstone's grizzly bears probably explains 
much of the major increase In their dlsbibutlon to the east and southeast that occurred between the 
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mid-1980s and 2000. The match between where we find molh sites and wheJV the gl'8atest expansion 
occurred Is uncanny. Remember, too, that this period was on the heels of the 1988 wildfires that kllled 
nearly 30% of eone-J)tl)dudng whitebarl< pine In the eote of the ecosystem (whltebaflt pine Is another 
key source of bear food). T11e map below shoWs details of an this. 

H~t~e tile molh si~ 11111 supMtrlpostld on tile dlstnbutlon rJI Yellowslone's (Jtlzzly IIN13, tepArsen!N Oy the 
Q1H1!3lltdlng, with the Oelge a/TOW$ denoting'"' .. of nM}or lnaeiiSe In dlstrlOullon betwNn tile 11180s end 
11100s. The Rid n~presenb ~n~es OUmed during the tple wlldiJA~s of 111811. Th~t~e '"' III'D hlkeewey points: tltSt. 
tile lllf1lln incntllseln dlslrlbullon wes In the diAIC/Ion ollhft newty.dsm-.tl moth situ; end, III'D, these 
lnaeues e.lso oa:utrtd effMthe 111811 lhs h11d hlklln out toughly 3~ of the wllllebarlc pine In the con~ of the 
ecos,shtm. 

Coincidentally, dramatic Increases In gnzzJy bear aclivlly on moth sites have also conllibuted to 
lntlated estimates of growth for the Yellowstone gnzzJy bear population. Bears on moth sites are 
almost cer1aln to be seen by airborne researcher& and managers out looklng for females with cubHif· 
the-year (COY) at their side. By contrast. bears engaged In virtually any other kind of feeding ac:IMty 
are likely to be seen only 1% ... at most only •o% of lhe time .• when somebody ftles over. 'Milch Is to 
say, grizzlies have, In the net. become one heck of a lot easier to see In the last couple of decades, at 
the same time that managers and JVSearchers have quadrupled their elfolts to find bears. Given that 
sightlngs of females with COY are the foundation of all estimates of population ttend, these estimates 
have correspondingly been lnftated upward-because of Increased seart:/1 elfort. but also by the 
Increased ease of sighting females with COY on moth sites. Pertlaps an unintended consequence? 
Maybe not 

Less posiUvely for Yellowstone grizzlies, their expansion Into 1/Yyoming In apparent pursuit of moths 
has taken them deeper Into a:m country. Not surprisingly, a considerable portion or the ln<:teasing 
number of conftlcts between grizZlies and ranchera over cattle (another nutritious bear food) In the 
Yellowstone ecosystem Is ccncentrated not too far downslope from a number of moth altes. So, 
perhaps paradoxlcally,lnaeaslng exploitation by grizZlies of a food In some of the most JVmole parts 
of the ecosystem (!halls, moths) has probably ccntribtrted 1o a substantial Increase In the numbers of 
bears dying downslope and down-elevation In JVtaliation for pn!datlon on livestock. 

And having expanded well Inside the fronllef of JVgressive \/Yyomlng politics end attitudes, the 
arrangements proposed by the US Fish & Wldlife SeiVtce as part or a package for removing ESA 
protections from Yelklwstone's grilzly bears would leave some of the moth-eating grizzlies high and 
d.y outside the zone of meaningful protections, and the rest exposed to the potential excesses of 
1/Yyomlng Game & Fish Departmenrs post-ESA management ~omlng Is frothing at the mouth to 
Institute a sport hunt. and there Is going to be no easier bear for a hunter to find (albel1 a Htlie difncull to 
reach) than one camped on a moth site. The Depar1ment also seems dedicated to the proposition of 
reducing gflzzly bear densities on the ecosystem penphely, which colnckles wllh the areas ccntalnlng 
all of the moth sl~ls as part of a putative slrategy for reducing levels of livestock dePfVdation. The 
net prospects for moth-eating gnzzJy bealS are not good. And, as I pointed out a little earlier, these 
moth-eaters comprise a substantial portion of the total Yellowstone gnzzJy bear population. 
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In light of all this, it only makes sense to expand the Primary ConseMition Area out to Include all of the 
known moth Bilea, and then protect these SiteS and a aubslantlalsurroundlng area from any sport 
hunting. Better yet, don't hunt dellsted grizzlies. And, even better yet, don't remove ESA protections 
and, Instead, prioritize the protection of these grtzzJy beans that are otherwise at the edge of a• 
protections, and the most exposed of aa to thugolsh enclaves of Wfoming citizenry. 

But, I have one more thought that arises tom the grizzly bear x moth phenomenon. As I noted before, 
the emergence of moth-eating by Yellowstone's grizzly beans was a complete surprise ror me. And I've 
continued to be surprised by all sorts of things that I never could have Imagined: the 1 088 Yellowstone 
wildftres; the near~rpatlon of cutthroat trout In Yellowstone Lake by climate change and predation 
by an Illegally Introduced predator; the widespread losses of whltebark pine to an unprecedented bark 
beetle oulbreak driven by a warming cllmale; massive declines In virtually all of the ecosystem's elk 
herds, also driven In part by climate change; the emergence of Chronic Wasting Disease as a lhreal to 
larger mammals In lhe ecosystem; and more ... The theme here Is surprise and, barring cutworm 
moths, all of the surprises have so far been (more or less) really unpleasant 

The taka away? Pemaps humility Is ln order for our federal and state wildlife managers-humility and 
caution. As Is, I see lillie evidence of either In lhe USFWS's rush to remove ESA protections, Wtomlng 
Game & Fish's eager embrace of lethal grizzly bear management, or lhe cocky attitudes of the amenl 
crop of IGBST researchens. W!at to do? I don't know exactly, other lhan sure as Hell don'l tum the 
keys to the car over to 'Nyomlng any time In lhe near futura. 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: !nfo@grizziV!imes org 
Web: WWW,grizzrvtimes om 
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DAVID J. MATTSON, Interagency Grizzly Bear Study Team, Forestry Sciences Lab, Bozeman, MT 59717 

RICHARD R. KNIGHT, Interagency Grizzly Bear Study Team, Forestry Sciences La)), Bozeman, MT 59717 

Matt.an. D. J., tnd 1. I. ICnltlht. 1991. l..,t l~tf,~~f el'lort•rotatfon (70·120 year) ttiiDer -....-.t to · Tellowatane grfzzly bears. u.s.D.I. Nett. P•rk serv. rnter-.ency Grfuly ... r Study T•• Report 1991A • .... ,_..,. 

Executive Snpmar:y: We synopsized analyses of qrizzly bear (Orsys argtos horribilis) use of forest successional stages and assessed changes in habitat value and bear mortality risk likely associated with short-rotation timber management in the Yellowstone area. We rejected our null hypotheses and conclu«ed that, on the broad scala, habitat value will likely decrease and mortality risk increase under short-rotation management regimes. The Yellowstone grizzly bear population has not yet been proven viable. consequently, any timber harvest and associated activities -should be assumed to have a naqativa affect on tha bear population unless proven through appropriate consultation to not contribute to mortality risk or l)llbi~~t __ge~!_dation. We also suggest measures to mitigate for timber harvest effects in instances where harvest has. been deemed appropriate or is on-going. 

INTEBAGENCY GRXZZLY DAB STUDY %DB Ui'QRT: 199l.A 

--
STATBKBBT OP PURPOSB 

Interagency Grizzly Bear Study Team Reports are intended to facilitate the timely transfer of research results and perspectives to management of Yellowstone 1 s grizzly bear population. These reports are also a forum for presenting results that, while not suited for journal publications, are relevant to management. We have made every effort to validate the information presented here and have subjected this report to critical review. 

IHTRODUCTIOII 

With the more aggressive pursuit of increased u. s. Forest service tiaber production qoals, conservation qroups and Federal agencies in the Yellowstone area have expressed concern over the consequences o:t expanded timber proqrams to the grizzly bear population. More intensive management typically entails relatively 
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foraging on whitebark pine seeds do not produce sufficient numbers 
of seeds to sustain bear use until stands reach approximately 100 
± 20 years of age". They also conqluded that "··· there seems 
little that active timber management can do to auq.ment bear use of 
whitebark pine in drier portions of the. Rocky Mountains, although 
in are.as where timber harvest has already occurred or is being 
planned for other reasons, judicious planting of whitebark pine in 
mixtures with other tree species will likely benefit bears in the 
future 11 • 

Discussion. - The Yellowstone area and its associated bear 
food habits and habitat usa are unique among most occupied grizzly 
bear habitat in North America. It resembles drier portions of the 
Rocky Mountain Front in Montana, where ungulates and pine seeds 
supersede fleshy fruits as critical fattening foods, but is most 
similar to central Siberia, in the vicinity of Lake Baikal (Mattson 
and Jonkel 199o,·Mattson et al. 1991). Most general principles 
regarding the relationship of bear food production to sil vicul tural 
practices, derived from other bear habitat, are not extrapolable to 
Yellowstone. ) 

Specifically, the idea that food availability increases in 
early staqes of forest successi~n ~ot generally hold in tne 
Y.ellowstone area. I:n most places Yertone grizzly bears relYOn 
un_gylates and pine seeds for__ta_tt.an ng-"- Usa of these 2 foods is 
a~ted primarily with older forest stands. Use of qlobe­
hucltlaberry fruits, important in some areas, and aweet-cicely 
roots, important during soma years, has also been associated with --­
the semi-shaded and t~cally patchy conditions of mid- to late­
successional stands. Conversely, graz.e.d fiJu:_oy,i- toads that 
predictab~ i ncrease in abundance in the earliest stag~~ ~t.. forest 
successiOn -cannot be eff!cientl y

1
aigested by bears (Bunnell and 

Hamilton-yg~Itchard ana Ro6b ns 1990) and are not critical_to 
the ~t~tion-a£ most Yellowstone grizzlJ_ bears (Mattson at al. 
1991). Further, toliaqe:ln-open_a~aaa_such_as recent~arvested 
timber stands predictably:. cures .sooner than foliage in-sha.d.e.4 areas 
(Graham 1978, Hammond 1980) .an~thus.,~ w.auld._be effe-ctiv.!lY 
availa~l~ fo~ a shorter period. 

Productivity of grizzly bear habitat may be enhanced by the 
edge effect associated with timber harvest. Analysis of telemetry 
data has suggested that Yellowstone grizzly bears make 
disproportionally heavy use of areas near natural foreat-nonforast 
ecotones (Blanchard 1983, Kniqht at al. 1984). This weighting of 
forast-nonforest edqas is responsible for virtually all of the 
increased habitat value associated with timber harvest activities 
by the Habitat Submodel of the Yellowstone CUmulative Effects Model 
(Weaver et al. 1986). However virtually all of the data that 
suggest this phenomenon were collected from bears using natura~ l 
rathe~ ma!)-made- ecotones, in remote wirdifriess areas. Natural 
timber edge~-tend to 41"'ff'iir from edges associated with timber 
harvest because natural edges more often reflect natural ecotones 
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and attendant greater vegetational diveraity. Thua we do not have a hiqb degree of confidence in the extrapolation of results from these data to man-made edges in areas . with road access. Problems may be associated with extrapolatinq analyses of cover type use to timber-harvest scenarios because, as with edge effect, most data were collected in wilderness areas, from bears using mosaics that resulted from fire and natural ecotones. However, most studies suggest that, if anything, silvicultural treatments have historically often decreased productivity of early 
successional stages compared to conditions following fire (Mattson 1990) • Thus" our da~a would 1 i k•l y ~ bi.aaa4 toward• over­estimatinq bear use . of _ --.ax:.l.Y-s~ccessional cover _1;ypes, and 
rei-n(o~~onclusion that tillber barve~~_b{ls, on .. average, 
de~aded habitat conditio~s. 

--- With appropriate future silvicultural prescriptions, grizzly bear habitat values (not considering mortality risks) could be maintained ok aven enhanced in places. This is most likely in subalpine fir (Abies lasiocarpa) habitat types below the whitabark pine zone, where lodgepole pine is the primary successional species, and with treatments other than clear-cutting. 'timber harvest will mo 1 bear habi s of trea ment, in the whitebark pine zone and on ouqlas-fir habitat 
t~s. 

Grissly Bear Mortality Risk 

Most (80-90t) grizzly bear mortality in the Yellowstone area, · 1975-1990, has bean human caused (Craighead et al. 1988, Mattson and Reid 1991). Much of this mortality bas bean a consequence of humans killing food-conditioned or human-habituated bears that were either j udqed to be a risk or vulnerable because they exposed themselves to poachers (Craighead et al. 19881 Mattson et.Jll., in -\ prep.). Human-habituation and, in_some_cases~opd-conditioninq predictably increase as the frequency of ~coynter between bears 
and_~~~· increas§s (MCArthur-Jape 1983; Mattson et al •. 1987; I Mattson at al., in prep.). Thus any increased exposure of bears to - ..4 
h~s predictably resulta in a longer-term increase in mortality 
ris~ to bears, partly mediated througll the prucess of hibitua'f~n (Mattson et al., In prep.). under optfiDii conditions, bears may be able to minimize mortal! ty risk over the short-term despite increased exposure to humans, by avoiding humans as much as possible (as alonq the North Fork of the Flathead River [McLellan and Shackleton 1988]). However, as in Yellowstone, habituation and associated mortality risks will predictably increase with longer- _ term equilibration (McLellan 1990). .__ 

~--- Implementat on of abort-rotation timber management requires ( 

! 
incr~a_sed access by humans. ua more w esprea prac ce of ..,& \>t int!ro.V.ye tdlvlcu1ture in occupied grizzly bear habitat predictablY /y increases mortality risk to the population. This holds whether 

· J bears Ciie because poachers are able to use roads (legally closed or ' jl/ 
__./ ·J/-
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not) built to harvest timber, or whether bears that die elsewhere under diverse circumstances are at least partially habituated or food-conditioned to humans by exposure around cutting units. -- Few data from the Yellowstone area relate directly to timber-

' 

harvest effects on mortality, because timber harvest has not been historically wide-spread and because linkage of bear deaths with __ ultimate causes is difficult. However 2 analyses have bearing on mortality associated with timber harvest. Blanchard et al. (in prep.) analyzed changes in distribution of the Yellowstone grizzly bear population between the periods 1973-79 and 1980-89. Distribution increased the most to the east and southeast, in areas w1th the most wilderness acreages, and remained static to the west, where timber harvest and associated road buildin9 has been most extensive. These patterns suggest a causal relationship between extensive timber harvest and a static distribution, especially in light of gains achieved in wilderness areas. ~ Another analysis (Mattson 1991) looked at qrizzly bear mortality associated with roaded and non-roaded areas, management jurisdiction, and primary developments in the Yellowstone area. Data from Craighead at al. (1988) and Knight et al. (1988, 1989) were used. 'l'his analysis showed that the unit-area mortality r~te (1983-1990) associ ated wi th areas i mpact ed )2y secondary road 

~lj
~·l systems, typical of areas managed for timber harvest, was second only to the rate associated with pri..marv development§. The secondary-road rate was also s.ox that associated with Yellowstone National Park's back-country. Virtually all non-livestock-related mortality (51.4% of the total) associated with secondary roads was · attributable to poaching, either with (12 of 22) or without (10 of 22) an attractant. 

This deductive analysis is the best available for anticipating the effects of increased timber harvest on qrizzly bear mortality risk. Because the argument presented is based on well-docgmented phenomena, we feel confident in its validity pendinq · further analysis of mortality data. 

CONCLUSIOBS 

Based on our assessment of mortality risk and grizzly bear use of different forest successional stages, we raj act both of our null hypotheses and conclude tbat, on the broad scale, mortality risk will likely increase and habitat value will dacraaae as abort­rotation timber manaqement increases in tha Yellowstone area. This conclusion will not hold for all specific circumstances, but is warranted when considerinq the welfare of the entire qrizzly bear population, in keepinq with the premises of cumulative effects analysis. This conclusion is relevant to lonq-term viability of the Yellowstone grizzly p.opulation because, as stated in the introduction, no one has yet proven that the population is not in danqer of extinction. Given these considerations, current or 
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Timber ftaryest Effects • Mattson and Knight 
planned timber harvest within Yellowstone's occupied grizzly bear habitat should be assumed to have a significant negative affect on the YeJ.lowstone qrizzly bear population until proven not to contrioute to increased mortality risk or habitat deqradation. r-: More research is needed to directly assess the effects of timber harvest on Yellowstone grizzly bears. These studies would ideally include both telemetered bears and site-specific transect studies of bear sign and foods. such studies are underway under auspices of Wyominq Fish and Game and Montana State University, although research specific to conditions on the Targhee National Forest will still be lackinq even with completion of these studies. Increased administrative data collection is also needed. Ideally this would take the form of data collected along transects prior to timber harvest and any proposed mitiqations, followed by post-harvest data collection alonq the same routes. Only by efforts such as this will we be able to evaluate the consequences of manaqement actions, specific to qiven sites and treatments. 

Mitigation. - Under circumstances where timber harvest has been deemed sui table or is already underway, several measures could ba taken that would considerably mitigate for the associated risks to bears: 

(1) Bftec±mly c;lou A~l rgads after complatiou of timbe[ harvest - This would require makinq roads unattractive even for foot, horse-back, or ATV travel and inatallinq gates that could effectively bar 4-wheeled vehicles. Conceivably road-beds could be. piled with slash and other debris, the surface ripped, and trees planted. Mere siqning and installation of barricades is not likely to effectively mitiqate for mortality risk associated with increased access. 

(2) Schedule timber harvest so as to concentrate ratbar tban disperse equal amounts of actiyity - If a qiven number of harvest units need to be cut in a qiven time, impacts on bears would be reduced if harvest activity were concentrated over time in specific sections of the timber management area. If equivalent timber harvest were continually dispersed over the entire area, bears would have a much harder time avoiding the involved people. 
( 3) .;DIAignay cer;S:ain nearby IAAI 11 eitJupr peqanentlY or temporarily closed to all humans - Designation of such areas would ~ offer bears additional options for avoidinq people and would be ~ especially useful in areas that had previously been subject to some ~ degree of use by humans; i. a. , ~si_gnatio.no alread l!!\Used by oeople would off.~ littleJil:ti,tiOn. 
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EFFECfS OF ACCESS ON HUMAN-CAUSED MORTALI'IY OF YELLOWSTONE 
GRIZZLY BEARS 

DAVID J. MATTSON, Interagency Grizzly Bear Study Team, Forestry Sciences Lab, Bozeman, MT 59717 

RICHARD R. KNIGHT, Ioteragcncy Grizzly Bear Study Team, Forestry Sciences Lab, Bozeman, MT 59717 

Mansoa, D. J,. aA4 R. R. KDI&f!L 1991. Etrects or acceu oa bumaft-Ciused monaliiJ or YcUOMIOAC pizzJy bcus. U.S.D.L NelL Palk 
Sc&V. lntcapq OrizzJy Bear Study Team Repon 1991& 

Executive Summw. We aualyzed gri2zly bear mortality data by three S.year periods (1962-1.969, 1975-1982, aud 
• 1983-1990) and by association with different levels of humau ac:c:css (major developments, primary roads, 

scc:ondary roads, and back-country areas), Unit-area mortality rates associated with aU levels of ac:c:css dcaeased 
over the 3 timc?periods. However, there is doubt whether this reduction io mortality is sufficient to insure the 
population's Wibility. Yellowstone Park's back-country remaius the safest for bears, and areas impattcd by 
sccon~ roads and major developments, remain the most lethal. Given questions about the grizzly bear 
popUlailOa•s viability, we cannot afford to increase the area impacted by secondary roads and major 
developments. It is also likely that the easiest gains in reducing grizzly bear mortality risk, associated with 
management of attractants, have already been made. Further reductions in grizzly bear mortalities willllkely ~.,~,...L!...V 
be much more difficult. Mi.nimizing encounters between grizzly bears and humans remains the best option for '7 
minimizing mortality risk to Yellowstone grizzly bears. j 

STATEMENT OF PUR}'OSE 

lNTERAGENqGRJZZLYBEAR S7VDYTEAM REPORT: 1991B 
'\. 

Interagency Grizzly Bear Study Team Reports arc intended to facilitate the timely transfer of re&earch 
results aud perspc:ttives to mauagcment of Y cllowstone's grizzly bear population. These reports are also a forum 
for presenting results that, while not suited for journal publications, arc relevant for managcmcnL We have 
made every effort to validate tbc information presented here aud have subjettcd this report to critical review.l 

INTRODUCTION 

Management of humau-causcd mortality is key to the Yellowstone grizzly bear population's future v 
viability; and of all the bear cohorts. mortality among adult females is most critical (Knight and Eberhardt 198S). 
Reduction of bear mortalities is contingent on identifying manipulable or constraining causal factors. Ultimately, 
mauagement will be optimized by time- aud space-specific analysis of mortality risks associated with cxistias or 
proposed human activitlcs. This is dependent on assigniag rcalistlc tlmc· aud AP•cc-spcclfic c;ocfficicnts of 
mortality risk to OOous human aqiyjtjq awl maoaaemegt ,qdmc,... - .. 

Several analy&ea have looked at factors historically influencing mortality risk for YeUowstonc grizzly 
bears. Armed herders attending free-ranging domestic sheep have been clearly identified as a major mortality 
factor, primariJy because sheep arc a preferred prey of bears (Mattson 1990) and because the herders arc 
intolerant of auy risks posed by bears (Griffel and Basile 1981. Johnson and Griffell982, Knight and Judd 1983, 
Jorgensen 1983). Outfitters operating back-country camps have also been identified as a major risk to bears 
because edibles associated with their camps attract bears, aud the outfitters have often retaliated by shooting the 
scavenging animal (Hoak et al. 1983). Human-food·coaditioning (cf. Herrero 1985:51) incrcasca mortality risk 
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Table 1. Numbers of qrizzly bear mortalities and 1,000-km2 a-year mortality rates, by time period and stratum; for the Yellowstone area. 

Number of mortalities Mortalities per 1,000 km2 

-------------------------~~ -----~-----~----~----------Stratum 1962-69 1975-82 1983-90 1962-69 1975-82 1983-90 

Developments• 65 27 24 34.0 14.1 12.6 
Primary roadsb 6 13 7 2.2 4.9 2.6 

Secondary roadsc 16 26 14 6.3 10.2 s.s 
Forest Service 

backcountry 48 18 12 5.8 2.2 1.4 

Park Service 
back country 2 6 7 0.3 1.0 1_.1 

'6-km-radius buffers. 
b6-km total width parallel buffers. 
c3-km total width parallel buffers, plus inclusions. 

-· 
' 

Proportion of 
total area 

0.088 

0.123 

0.118 

0.385 

0.286 

' 
~ . 
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1984:70). However because of major differences. we found it instructive to look at proportional distribution of 
mortalities among causes (Table 2). As we expected most of the mortality around development$ rCiulted from 
lethal rCiOiution of bear-human collflicts by management agencies. The largest portion of mortality associated 
with secondary road systems was ittributable to coollict over domestic: sheep. Assuming that this c:ause has been 
mitigated in recent years by closure of most sheep grazing-allotments and removal of sheep from other areas D ) J ' 1 

(U.S. F'ISh aad WUdl. Serv. 1990), the lll!gcst portion of remaioiag mortality associated with sccoadary roads was \ •''
1 

from poac:hio& not associated with any detected attractant. In the Forest Service bac:k-couatry, cause of death 
was divided between incidents, legal or otherwise, involving armed aoo·ageoc:y individuals with ( 48%) aad without 
(40%) an attractaat involved. Distributions of mortalities among sex- and age-cohorts (excluding known 
dependent young) did not differ significaatly among strata (dC • 8, n ,. 92, x1 • 9.79, P • 0.21), although 
there was a teodeoc:y for subadult males and adult females to die proportiooaUy less often arouad secondary 
roads compared to developments and Lhc Forest Service back·couatry. 

DISCUSSION 

Sources of Bitu. • The mortality data wu likely affected by considerable bias attributable to varying 
intensitiCi of documentation with time and among different causes of death. In general, illegal bac:k-couatry bear 
mortalities were probably undcNepresented during all time periods (Knight aad Eberhardt 1985). It is likely 
that illegal mortalities in back-country areas were most undcNeprcsented for the period 1962-1969, cspeQally 
on Forest Service lands, because there was less concern for the population and research was focused in central 
Y cllowstone Park. For the same reasons, over·aU mortality was probably under-documented for the period 1962· 
1969 compared to the later 2 periods. Natural mortality has also probably been consistently under•represcntcd 
because it is less likely to be detected. 

These biases compromised our results to varying degrees. In general, the disparity between front· and 
ba~-country mortaliry rates is probably not as great as indicated by the data, cspcc:ially for the period 1962-1969. 
It is very improbable, however, that this bias entirely negates the orders-of-magnitude difference between front .. 
and back-country rates. On the other band, when comparing among time periods, the disparity in rates between 
1962-1969 and the later 2 periods is probably greater than indicated by the data. Because illegal mortality bas 

. . appar_ently dropped since 1982, mortalities attributable to secondary roads and the bac:k-country were probably 
proportionally greater during 1975-1982 compared to 1983-1990. 

Strrltification. • In most areas of occupied grizzly bear habitat, management concern focuses on the 
impUcations of road aca:ss to bears. Roads do not usually directly effect bears, outside of the occasional bear 
hit by a motor-vehicle, often in association with an attractant along the road (e.g., carcass or spilled edibles). * 
More ~PQrtantly roa~ as wcU as major human dcvclopmen~ appear_ t_o effect bears through_a host of human ~ 
aaiviti~ facilitalcd by improved accciS(McLcllin 1990). In ~increased aa:css p.r.~pitate~ inc::reucd 
l'rcquenc:y of encouatcrs between bears aiid humans, with usually negative consequences for bean. Fouhcsc 
~1&10· os, rather than focusing QflP-.t®.mal causes of deatll; we chose to look at iDonaUty effects in terms or the 

overall complex of activities assoc:iated.....with what is ultimatelY- the m~rtant factor: the area impattcd by 
~g degrees of a~. Within these strata we then looked at more proximal causes as a diapostic signatW"c 
of the types of risks associated with different access. 

The presence of rll'e-arms in association with legal big-game hunting also clearly has impUc:ations to the 
frcqucnc:y and outcome of buman·bear contacts. For this reason we stratified the bac:k-country by areas where 
hunting and rue-arms were allowed (forest Service lands) and where they were not (Park Service lands). ~ 

lmpllcDtiOM. • Ycl!owstonc•s grizzly bear population is clearly c:onstrained by high densities of bumaaa ;~/~ 
and humaa access. Peripheral areas with high road denssts~-~parcn~Y.C:O"espond loa per aoDUDl probabWty y 
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C)~ bear aumval_~I?P!Oac:hing_ZC_!O. ID ~~ larger ~c. c~cn ~odcratc levels of human ·-~-an_4_rcsi.den! 
dcnsillcs arc not compatibl~ w_!!h_grizzly bears (Mattson 1990). 

Our analysis suggests trends over time towards lower unit-area mortality rates. in association with aU 
levels of human atc:CSS. As an alternate hypothesis, this could be the result of a dcclloing bear population. 
However this explanation seems very unlikely given that the population appears to be stable (Knight and 
Eberhardt 1987, Knight ct al. 1988), and that major improvements have been made in management of attractants 
that have been a primary cause of bear deaths in the past (e.g., sheep, garbage, and other unsecured edibles). 
Greatest improvements in recent years have been associated with primary and secondary roads, primarily by the 
reduction in sheep-related mortalities around secondary roads. 

Howcx~w.e need to ask whether these improvements arc sufficlcnt. Recent analyses suggest that 
because of demographic constraints (Dennis et al. 1991) ana uncertainties over future habitat conditions (Mattson 
and Reid 1991) optimism over loog-tc~ viability of the Yellowstone grizzly bear population is not justified. 
Thus. even thousll pins have been made.. further efforts to reduce mortality rates arc apparently required; and 
it may be t6at most or the easy gains have already been made. - -

Yellowstone Park's back-count serves as a standard for the rest oftbe ccos em. It exlu'bits the lowest 
uoit-area mort ty rate an most rn 1 s to be from natural causes. Whatever t e trendS associated ,. fL 
WI roa access, areas impacted by secondary roads and major developments sdll have r~ugbly SX and llX the 1! 
mortality rate, respectively, of Yellowstone Park1s back-country, and almost aU front-country monalities arc still · 
human-caused. These disparities make a case for preserving or increasing whatever refuge effect is aS-WCiatcd 
with the Park's back-countrY. 

Relative to Yellowstone Park's back-country, conditions in Forest Service back-country areas have 
improved markedly. The greatest improvement (0.4X the prior rate) was associated with termination of legal 
grirr.ly bear hunting in 1974. Since then, improvements have apparently been associated with sanitation of back­
country camps and the elimination of baiting-stations for hunting black bears. However during the 1990 bunting 
season S grizzlies where shot in back-country areas, all probably by hunters (Knight et al. 1991). These events 
raise questions about future trends, and whether other mortality factors such as accidental encounters with 
hunters may become more important. None-the-less, it is encouraging that the unit-area mortality rate in the . 
Forest Service back-country. where fare-arms arc present, is comparable to Yellowstone Park's back-country. 

Mortality rates associated with developments appear to have been comparatively unresponsive to 
management in the last 16 years. Areas ncar major developments, as well as primary roads, may serve as a 
temporary refuge for subordinate (typically subadult males) or security-conscious (often females with dependent 
young) bears from adult males that preferentially use back-country areas (Mattson et al. 1987; Mattson ct al., 
in prep.). High quality foods other than pine seeds also occur around developments (Mattson and Knight 1989; 
Mattson et a1, in prep.). SubaduJt males and adult females consequently become disproponionally babituatcj 
to bumansj not as often in recent years by conditioning to human-origin foods, blll.iD.Jhe course of using native 
foods near humans (Mattson et al., in prep.). Given that humans arc nearly as likely to kill habituated bears as 
they arc to kill food-conditioned bears (Mattson ct al., in prep.), mortality problems associated with Park ~ A.. 
developments appear to have persisted. Some observations suggest that a porti~f bear de~tM ar~uod ~lor · 
developments may be a c:_o~_quence of habituation developed a!ong_!oads. Continued problems around major 
developments arc also attributable to persisting availability of attracumts around private residences and towus 
bordering Yellowstone Park (Scrvhccn 1989). 

Our results suggest that we can least afford to increase the area impactpd by major developments (e.g.. 
major campgrounds) and scconduy road systems. Also, $iven rotc proportions of mortality associated with 
dcw:loPIIlCP.~ secondary roads and the Forest Service back-country, greatest improvements arc still needed m 
these areas. Reduction of mortali~ associated with sccon<liiiYiQadi may be relatively ~ifficuJt,.~vca the recent .:)­
low involvement of attractan~ unless management of farc-arm_und.Jum.tan attitudes is considered. Slmllarly, .J. 

mortality risk around developments will probably continue to be responsive to remqyaJ of.rcm!lining attractiilts, 
but management also may be s!}'mie4 by an increasing involvement of hu~·ha~ituatioa, without food-. 
conditioolng. in bear-human conflic:ts. In short, we may be reaching a point where relatively casUy managed 

-- - - ---- --
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(acton are ao lo~JF-r 2.19~ a major role in human-caused ~y bear mortality, and where human presence 
~one mal be Bprim!Q' causafriaor, Tbua, CYCn though improvements arc cviCf~tJieie"ij an arsumenl for 
minimizing c:oatact between ~y bean and humana u the heW future mew of minimizing mortality risk to 
YeUowstoaO'I ~ ~ . 
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....,_,rocl: The Yellow•tonc: 11rluly bear (llr1111 arcloa ltombllu) populallon may be calltp11ted during the 

neat JOG-200 ye.ra unlcu naurtallty ratt!S stablli:te and remAin AI Ac:ecplablt! low levels. Cnnle<Juendy, we 
analyzed relatloruhlps lrtwecn Ycllnwstoue grluly be.r mortality and frequomcy of human hnhltuallon 
among bean and size of the wldtebark pine (Pfnu• allllc8ulu) seed crop. During yean of Iorge seecl crops, 

be.u used areas within 5 km of ruacJs and 8 km of development• half u lnterul\'ely as during yean of small 

seecl crops becawe whltebark pine 'a high ele•·atlon dbtribullon ls I yplcally remote from human facilities. 
On averap, management trAppings of ...,..,. were 6.2 llmt:~ hi&her, mortality of aduk (.,mala 2.:1 lima 

hlcher, and monaiU)· of suhadult males 3.3 limes higher durin& yean of small ICed crops. We hypnthesl:r.e 
that htsh mortality of adult females and sulladull naales durlns small teed crop yean wu a CONeqlle(lal of 
their tendency to ranfl" dosese (of all ae•·age cohorts) t1> human facilities; they abo had a higher frequrncy 
of human habituation cutnpa~ wllh adult m11ks. We also hypothesize that low mortality among mbaclult 
f emali!S durlna small seecl crop years wu a result m fewer en"rgellc streAOn compared with a dull females 
and Btellter familiarity willa their ran5e com(lllred wltl1 subadult males; mortality w .. low even tl.ough they 
ran.:ed close to humaru and eshlblled a ht.:h fre<jlli!IIC)' of human habituation Human·hablluated and food· 

conditioned bean were 2.9 llmt'S as likel)' tu r:ange within 4 km u£ developme"'s oncl3.1thm:s 115 often kllk-d 
by humans compared -.·Uh nonhabUuatnl ~ars. We argue that destmctloo of hahllualr.t.l bears tlrat ""' 
native fbods near humaru results In o d~lillt! lu the ovenall abliUy of hnn to \Ill' avail~hle habllat, IIIHitlool 
the number and e•leul of human factlilles In ntt\ll'k-d grluly hear habitat IICL"<Ii In l~e mlnlmi:tetl uult.-ss 
habituated beara are preservetland staccruful wa~' to manage the USi<~Cialccl risks tuluunaiiJ arc clcvelorocd. 

The Yellowstone griuly bear population will 
likely survive the next 30 years (1-'nlght and 
Eberhardt1985, 1987) but may not survive be­
yond the next 1oo-:wo years (Dennis et aL 1991, 
Mattson 11nd Reid 1991). Short• and long-term 
survival Is contingent upon maintaining known 
average annual mortality at !!>2 adult fentule 
and 7 total deaths/year (Knight 11nd Ebcrhanlt 
1984, 1985). Th111, management of Ydlow· 
stone's grizzly beor population hiu focused on 
reducing mortality to Acceptable levels, which 
has In tum been dependent on understonding 
the causes of mortality. 

McArthur Jopt' (1983), Jopc (1985). and Her­
rero (1985) applied the concepts of human ha­
bituation ond humon food conditioning to the 
behavior and management of bcurs. Thry tlt•nl· 
onstrated that many management problt•ms with 
bears arose from food conditioning ond habit­
uation, which are characterized br less fear of 
humans and a predilection towards humans or 
human facilities as II source or food. Subse­
quently, management of bears has become In· 
creaslngly phrased In terms of habituation and 
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food conditioning. ond some progroms have In­
cluded a direct assessment of these foclors as 11 

busis for mnnoging lndividuullw.ars (Clluu et ul. 
1986, Dolle-Molle and Vnn Horn 1989, Mc­
Crory et Ill. l989,~tnd McLean and Pelton 1990). 
Therefore, we posed hypotheses concerning dis­
tributions ond mortality of Yellowstone grizzly 
bears In terms of human habituation and food 
conditioning, IU follows: 

H.,: Frequency of lmman habituation and food 
conditioning differs among grizzly bear sea.­
age cohorts. 

H... Frequency of humnn-caused mortality dif­
fers between human-habituated and wary 
bears, ond among sex-age cohorts. 

H .. : Distributions of humnn-habituoted and 
wary bean differ with respect to human 
facilities. 

While the last hypothesis appenrs to be circular, 
given that frequency of humon hobituatlon 
would predlctabl)• increase with nearness to hu· 
mans (Herrern 1985), It b relevant to determin· 
lng spatlal Impacts of human facilities that ore 
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mediated through the habituation of bears to 
humans. 

Whltebark pine seeds and unguL!tes appear 
to be the 2 most Important foods of Yellowstone 
grizzly bears, whereas berries ore relallvely un· 
Important (Mattson et al. 1991), Consequently, 
food habits of iY ellowstone grizzly bean ore rel­
allvely unique In North America, and most 
closely resemble those of central Siberian brown 
bears (Un&U arcltu jenflemst.) (Mattson et al. 
1991). Whllebark pine seeds are predictably lm· 
portont because of their high fat content and 
potenllalobundance during pre-hibernation hy· 
perphaglo (Mattson and Jonkel1990), and when 
available, Yellowstone grittly bears consume the 
seeds almost eaclwlvdy, typically by raiding 
red squirrel (Tilmiluduna hudsonlcul) mid­
dens (Kendall 1983, M11ttson and Jonkel 1990). 
For these reasons we postulated that availability 
of whllebark pine seeds has the greatest poten­
tial of 11ny single food-rel11ted factor to Impact 
behavior and demography of the Yellowstone 
grittly hear populollon. 

Little spedllc Information b available de­
scribing the eff~ts of voriation In food supplies 
on bcur mortality, although poor food conditions 
often resu It in gre:~ter beor movements and mor­
tality (Siobodyan 1976, Carshells ond Pelton 
1981, Grenfell and Brody 1983, Garshells 1989). 
In Siberia, brown bean apparently range far­
ther, kill domestic livestock more frequently, 
and are In tum killed more frequently by hu­
mans when stone pine (l'ln&U •lblrlCG and P. 
pumlla) seed crops are small (Ustlnov 1976). 
Yellowstone gri:uly bean also exhibit greater 
movements and use lower elevations during years 
of smoll whllebark pine~ crops (Mattson and 
Knight 1989, Blanchard ond Knight 1991). 
However, relationships among variation In seed 
crops, grittly bear mortality, and nearness of 
gri:uly bears to humans I111Ve not been an11lyzed 
for the Yellowstone Ec:osystem. Thus, we posed 
the following Additional hypotheses: 

11,,: Distribution of grlnly bears with respect 
to human facilities differs between yean 
of large and smAll seed crops, and among 
sex-age L"Dhorts. 

H.,: Humon-caused mortality differs between 
years of large and small seed crops, ond by 
SCll.-oge cohorts. 

Herein, we test the hypotheses posed, and 
speculate on cowal linkages between what we 
suspect are 2 major focton lnDuenclng grittly 

beAr mortolity In the Yellowstone area: white­
bark pine seed crop size and frequency or lm· 
man-habituation among the bears; we also offrr 
Interpretations for manogcment. 

The U,S, Natlonol Pari< Service, Fish and 
Wildlife Service, and Forest Service supported 
this research. We appreciate reviews by M. A. 
Horoldson, 8. A. Horting, F . G. L!ndzcy, ll N. 
McLellan, and 2anonymow reviewers; help with 
manuscript preporatlon by S. J. Crowfoot; ond 
discussions with S. F. Stringham on topics cov­
cred In this paper. 

STUDY AREA AND METHODS 
Our 20,000-km• study orca was ccntrr~d on 

Yellowstone National Purk and Included por­
tions or Wyoming, Montanu, alnl lclaiKJ. Study 
areo characteristics have been described by 
Knight and Eberhordt (1985), Mattson et ol. 
(1991) and BlanchortlAnd Knight (1001). 

Transects for monitoring whltebark pine cone 
production ha\'e been maintained since 1980 
(nlanchard 1990). Cones were counted on c.-ach 
of 10 permanently murlccd tr«-es aher cone mol· 
urallon, but be£ ore heavy cunc.- use by ~ con· 
sumers. Although the number of trnnsects iu· 
creased over the years from 9 to 21 (Blanchard 
1990), we used only the 9 lrunsects llrsl estab­
lished In 1980 to ollow systcmotlc comparison 
of results. 

Food habits were estimated hy fa-alanalysb, 
1976-QO ,(Mottson et ol. 100l),ond included the 
frequency of whllehork pine set'() remains In 
grizzly bear feces for Augwt-October and £or 
the entire year. An acute sigmoidal relationship 
was evident between frequency of pine seeds In 
feces ond transect coliC counts (nlonchord 1990). 
Consequently, we classiRed years as either char· 
aclerlzed by widespread usr (me) or virtually 
no use (nonuse). with the cut-oR point between 
the two being 2091. frequency of seeds In feces 
(corresponds to about 220 cones/transect). 

We hypothesized thotthc current year's crop, 
reOected In August-October use, most inOu­
enced autumn behavior, and that tlae entire 
ye~~r's diet also inOuenet.'tl mortalit)'· Conse· 
quently, we used Augwt-Octoher pine seed use 
to strattr y onaly£Js o£ nmrtuUt y, movcnaet\ls .anti 
behavior, while we also usetl data for the entire 
yeor to stratify the mortality analysis. Stratifi­
cation of data by August-October use and the 
entire year's use differed because during June­
July bean extensively t"OII.Illlllcd pi Reseeds £rom 
a large previow year's cmp lhut had survived 
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Abstract: T7JC! s,·Jencc cmd managcml!llt of grizzly bears (Ursus arctos horrihlllsJ /11 tbe Rocky Mmmlclllls of 

North Amcrim bat•l! s/)aU'III!d crmsltll!rtlble cwrjllct mul crmtrowrsy. Mucb of tbls ccm bl! uttrllmll!clto cllvl!r­

gent pub/It• ttcllues, bttt tbe mtrrouo }JI!f'CI!fJtlons and lncomplt!te mul fmgmented pmiJ/em clefinltlmts of those 

invollll!d bcwe e.Uicr!rbcttec/ un Inherently rliff/ctllt s/ttwtlrm. \Ve prl!sent a conceplllalmodel tbcll t!.Wends tbe 

tradltlrmal description of the grizzly bear crmsen1atlon system tr' lnclmlc facets of tbe bllmtlll domalu s11cb as 

tbe bl!hctt'/or of managers, electetl olflcluls, und lbe puiJ/Ic. 7be model focuses ott buman-cartsed mortal/t)•, the 

k'?' cletenu/mmt of~rlzzb· bl!ar population growth /11 this rcglort a11d the Interact/oils andft!edbtlck loops 

among lmmaus that har1e a major potentlallnjlmmce 011 bear mortality. We also briefly et•tlluaie existing Ill· 

fomwtlmt am/technical metbods relevant to tmderstandlng tbls complex btmum.IJiopb)•slcal system. We oi.J. 

serve not on{J' that the extant knou•leclge Is lttsulf/clmrt for prediction (cmd In some cases for c/escr/fJt/on), but 

also that trtldlllonal positivistic sclettce t1lone Is not adequate for dealing with the problems of grizzly bear 

consertJUtlcm. \Ve ,.,>eummend c/Janges In science and management that could Improve leanrfng and respcm· 

slveni!SS amrmg tbe Involved /ttdit•lduals and organ/zatiolts, clarify swne e."Clsl/ng uncerttllnty, cmd lhl!reby 

Increase the effectlt•elless cif grizzly bear consen•atlon ami mmwgemeut. Allbaugh adaptive mamrgeme11t Is a 

prom/sl11g etpproacb, we point out some key-as yet unftllfilled-contlngenr:les for lmpleml!utatlrm of u 
methocl such tts this one tbat relies upon social processes and stmctul'es tbal promote oJ,en lee~mfng cmd flex· 

lblllty ill till facets of the policy process. 

Cicncl:t y Manc:jo de los Osos Pardos de: las Mont:til:tS RocaUossas 

Resumen; La clem:la y manejo de los osos pardos (Ursus arctos horribllls) 1m las monttlTlas rocallosas c/e 

Norte America ban produddo conslderables co1tjllclos y r:vntroverslas. Mucbo de esto puede Sl!r atrlbuido " 

los dlvergentes 11alores publlcos. as/ como a reducldas perr:epclones e fncompletas y fragmentatlas defini· 

clones de /(JS lmro/ucradus, lu cual ba exacerbado Ia ya diflcll sftuaclotr. Presentamos rm modelo amceplllal 

que e:r:pcmde laclescrlpcidn tradlclunal del sistema de consen•aci6n de los osos pardos para lncluir facetas clel 

domlnio btm~ano como son Ia conducta de los manejadores, los of/dales elegldos y en publico. El modelo se 

enfoca en Ill mortal/clad causada por htmranos, clave c/etemtlnante del credmiento de las poblaclones c/e 

osos pardos en esta region y las /"teracclones y retroal/mentaci611 entre los humanos que tlenen 1m mayor 

potencial para influlr en Ia mortal/dad de los osos. Brevemente cwaluamos Ia /nfonnad6n exlstente y los 

metodos tc!rnlcos relevantes para e111e11der este complejo sistema bumano-blofislco )' observamos q11e no solo 

el conocimiento actual es lttsufic/etlle para predeclr (y en algunos casas para descrlblr), sino lamb/en que Ia 

denc/a posltfvlsta por sl sola no es adectltlda para enfrentar los problemas de Ia r:vttservacl6n del oso jJardo. 

Recomendamos azmblos e11 Ia clencta y manejo que pueden mejorar el aprendlzaje y responsabll/dades en· 

tre los lndlvlduos y las organ/zado11es lnvolucradas, clariflazr algrmas lncertldumbres e.xlste~rtes y por lo 

Paper Sllbllllltedjan11ary 18. 1995: ret•lsed mamucrlpt acceptedjtme 28, 1995. 
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:md behavior of people, as well as dynamic biophysk:ll 

attribute; such as grizzly be-.tr food :md shelter. Continued 

research on trends wiU probably he c-.t:>y because: of histori· 

cal emphasis on this topic, wherr.as systems to monitor hu­

mans will likely be complicated by u~ert:linty over good 

quantitative metrics and because of traditional antipathy 

to keeping records on certain types of public activity. 

Finally, grizzly bears could benefit by the widespread 

adoption of management strategies known to be effec· 

tive but not always implemented. This program would 
emphasize: (l) sanitation of human facillties wherever 

humans and grizzly bears come in contact so that condi· 

tloning of grizzlies to human foods is minimized (Her­

rero 1985; Herrero & Fleck 1990); (2) location or reloca­

tion of human facilities in or to areas that are likely to 

receive little grizzly bear use, either for travel, bedding, 

foraging, or security from other bc:trs. to minimize con· 

tllct and habituation of grizzly bears to hum:tns (Herrero 

et al. 1986); t:n limitation of human activity and num­

bers in occupied grizzly bear habitat, ;main to minimize 
c:;onflict and habituation: ( 4) limitation of hum:1n access 

to grizzly bear habitat by road and tr.1il; (5) reduction in 

number of otrmed people In grizzly hc-.1r habitat (other than 

during legal hunting seasons), especially in combination 

with foods or odors that attract grizzly bears (Herrero & 

Fleck 1990); (6) a balanced m:1nagement of mortality 

that fuvors the survival offemale; (e.g., the sex-weighted 

point scheme used in the Yukon (Smith 1990]), but at 

the same time does not result in excessive mortality of 

adult males; and (7) education of back-country users and 

other local residents to minimize undesired conflicts 
with grizzly bears. We do not identify explicit thresholds 

or standards for these recommendations because the 
specifics need to await more rigorous analysis of data 

from each grizzly bear population. TI1e standards will 

also be contingent upon the degree: to which recom­

mendations one through six are implemented. 

We have not explicitly considered two factors that are 

perhaps as importatlt as atlY to the: ultimate: survival of 

grizzly bears In the Rocky Mount:lins: (1) the degree to 

which politicians at1d managers involve the public in de­

veloping conservation strategies and co~nding own­

ership of the process by affected citizens (Gregory & 

Keeney 1994; KeUert 1994b; Wondolleck et at. 1994; 

Primm, this iss!:le), and (2) the life-styles and v.dues of 

humans in Canada and the United States. If grizzly bears 

are resented and consistently held in lower regard than 

o~r resources that we demand from their remaining 

habitat, then wild grizzly bears in the southern Rocky 

Mountains will almost certainly disappear, and their de­

scendants will survive only as penned and catered relics. 

The survival of grizzly bears and other wild things in the 

Rocky Mountains might simply follow from the extent 

to which we can peacefully resolve conflJcts among our­

selves and adopt more tolerant and less acquisitive life­
styles (McDougal et at. 1988; Daly & Cobb 1989). 
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THE EFFECTS OF DEVELOPMENTS AND PRIMARY ROADS ON GRIZZLY BEAR 

HABITAT USE IN YELLOWST6NE NATIONAL PARK, WYOMING 

0 . J. MATTSON. lnleragency Gliuly Bear Study TOlllll, Foresuy Sciences l.allorlloty. Monllna Slale Univenlty, llozllrnan, MT 59717 

R R kNIGHT. lnteraoenc:y Grizzly Bear Study Team, Foreslry Sclenc:n laboralary, Montana Slate u.w..ity, Bauman. Mf 59717 

B. M. BLANCHAAO, lnlerage~q Grizzly Bur Study Team, Foreslry SdllncH labolaiOiy. Monlalll Slale Univef"ty, Bozeman, MT 59717 

Abtmct: Aerial locations or radio-instrumented lfiuly bclrs ( Umu GA'tcn) were used to analyze dTcc:ts of llu~Mn acth•ity IISIOclatcd with devclnl'ftlmls 

:and primary roads on srizzly bear habitat usr in Vcllowttone National Park. Oriuly bear OCCUpiney orJgbiJat near human fKilities was reduced, efficient 

roraains strat~ala ~ disrurrcd, and cohorts tmdins to be subordinate or aec:urity<:enldous were displacxd into habitat nean:r devrlopmrnll by man: 

dominant collorls, (lllrllc:ularly durin& 111mmcr and ran. Ad11h fcmata and a10bed10h mala rwaldi•a clooc~ to .Jc,clopmmta -rc maM&anent·lniiii'Cd 111 a 

hi& her rate than anlmab or the A me class raid in& rarthcr away. Adult female~ and subadulll bon: I dispiO(IOrtlonatc part of c:osU IISIOCiatcd with avoidin& 

roads ond dcvelopmmts. For this reason and because adult remalea an: aenerally thoupt to operate under considerable meractic durcu In the Yellowstone 

area, avoidaiiC% o( devdopmcnts ancJ roads IMY lui~ n:sulted in hi&llcr -oality and lower procfuc:tivity llr\Dnl the aduh (cmale cohort. 

Grizz.ly bear populations have typically been re­

duced or eliminated after sustained contact with 

Western civilizations. This has primarily been a result 

of human-caused mortalities; habitat Joss has been a 

secondary foetor (Storer and Trevis 1955, Brown 

1 985). Therefore, management and research have 

been concerned with defining how much monality 

and habitat loss a bear population can tolerate and 

remain viable. Key questions have been (I) how do 

bears respond to humans, and (2) how does a given 

response innuence risk for, and habitat usc by, grizzly 

bears? 
The consequences of bear-human encounters to hu­

mans have been described and analyzed (e.g., Herrero 
1976, Merrill 1978, Chester 1980, Herrero 1985, Jope 

1985). Other research has attempted to determine 

encounter effects on bears as u function of individual 

bear history, site, and season (Schleyer et al. 1984, 

Haroldson and Mattson 1985). Still other studies have 

investigated more general impacts of human activi­

ties, primarily in association with logging and hy­

drocarbon exploration and development (Eigmork 

1978, Harding and Nagy 1980, SchaUenberger 1980, 

Zager 1980, Aune et al. 1984, McLellan and Mace 

1985). 
The effect of human activities on bears is an im­

ponant issue in Yellowstone National Park; lnost 

human activities arc concentrated at roads and de­

velopments. More than 2 million people visit the park 

each year during the period that grizzly bears are 

active. Fifty percent of the park is within 8 km of a 

primary road and within 11.5 km of a village or front­

country campground. Furthermore, the YeJiowstone 

grizz.ly bear population appenrs to be marginally vi­

able (Knight and Eberhnrdl 1984, 1985). Therefore, 

the Interagency Grizzly Bear Study Team (IGBS1) 

1111. tAll/. /htJr Rn. •11tl M•ll•ft. 7:2SJ-27J 

used existing data to analyze the effects of roads and 

human developments on grizz.ly bear habitat use in 

Y ctlowstone Park. 
Our objectives were to (1) determine if observed 

levels of bear usc were equal to that expected along 
roads and around developments; (2) determine if pro­

ductivity of habitat occupied by bears was equal to 

that expected with nonselective use along roads and 

around developments; (3) quantify any evident avoid­

ance by bears of roads and developments and; (4) 

determine if representation of different sex and age 

bear classes differed between areas close to and more 

remote from human facilities. 

STUDY AREA 

Yellowstone National Park (Fig. I) comprised the 

analysis area. Most elevations in the park are from 

2,100 to 2,450 m. Topography is dominated by an 

extensive central plateau and encircling higher relief 

mountains. Bedrock in many areas is of recent vol­

canic origin. Other areas are underlain by older vol­

canic and uplifted sedimentary strata (Keefer t 976). 

The analysis area lies principally in the subalpine 

zone. Closed-canopy forest covered approximately 

75% of the area. Most of this forest consisted of 

lodgepole pine (Pinus contorra) dominated stands in 

sapling to over-mature stages. Douglas-fir (Pseudot­
suga menziesi1), Engelmann spruce (Picea engelmall­
nil), subalpine fir (Abies lasiocarpa), and whitebark 

pine (PillliS a/bicaulis) dominated stands were more 

common on high-relief topography underlain by nn­

dcsitic bedrock. Extensive nonforest areas occurred 

primarily below 2,125 m and generally reflected 

wanner, drier conditions. Further details of the study 

area are available in Knight and Eberhardt (1985). 
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(Knight and Eberhardt 1984), that near 30 of these 
animals resided predominantly within the park, and 
that Yellowstone Park was near carrying capacity 
(Picton et al. 1986, Mattson 1987), then this effect 

translates into loss of habitat sufficient to support 4 
or S adult females during summer. 

DISCUSSION 

Error and Bias 
Some potential complications are associated ' 

using zone widths of 100-300 m, as we did for 

1,500-m analysis. Aerial locations of telemetc 
bears may have errors greater than 100 m. Gro 

analysis of aerial locations by IGBST personnel ! 

gested that a majority of our locations had errors 
than 200 m. Many locations were by sighting an• 
were very accurate; a few locations were knowt 
be as much as 1 km in error. 

The consequences of this error to our analysis~ 
probably minor even though a substantial numbe 
bear locations undoubtedly occurred in zones o 
than indicated by aerial telemetry. However, mo! 
the trade-ofT due to this error would be with adjar 
zones. Because our primary objective was to ana 
broad patterns, as much as 600 m in the 1,50 

analysis, we concluded that location error did 
compromise interpretation of results. 

Simple interpretation of results was more ti 
complicated by biases inherent in aerial locatio 
telemetered animals. Most of our locations occu 
during morning hours and grizzly bear arc ni 
active in the Yellowstone area, especially dt,~ring s 
mer {Schleyer 1983, Harting 1985). Because of 
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diel bias, observed habitat usc dose to roads and 
developments may not reflect actual habitat use. 
Bears could have made additional night·time usc of 
adjoining areas. This does not discredit the fact that 
bears were apparently avoiding humans during the 
day; however, actual was probably greater than cal· 
culated summer habitat usc for adult females within 
road and development zones of influence. 

Bear Behavior 
A voidance of humans by bears was interpreted as 

taking 2 forms: (I) disruption of for-.sging activities 
that tend to maximize use of the most productive 
habitat within a zone: and (2) outright avoidance of 
areas near front·country human facilities. Disruption 
of otherwise efficient foraging strategies was inferred 
primarily from bear location lu1bitat productivity 
scores Jess than or nearly equal to zone uvcr.ages, and 
outright avoidance from observed bear use Jess than 
expected in zones adjoining or near by human facil· 
ities. 

We assumed that the costs of avoidance evident by 
aerial telemetry locations were greater during spring 
and fall compared to summer. This assumption re· 
suited from the tendency for grizzly bears to be more 
day-active during spring and fall compnred to sum· 
mer in the Yellowstone area (Schleyer 198.)', Harting 

l98!i). Thus, daytime avoidance attributed to human 
facilities during spring and fall probably reflected a 
greater behavioral response and associated stress or 
energy related costs compared to summer. Spring and 
fall also corresponded to potentially critical periods 
of post-den emergence and prehibemation hyper· 
phagia. The post~en emergence period is thought to 
be especially important to adult females in the Yel­
lowstone area (Mattson 1987); prehibernntion hy­
perphagia was probably importAnt to all cohorb 
(Nelson et al. 1983, Nelson et al. 1984, Mattson 
1987). 

Spring.-Adult females occupied the most pra. 
ductive spring habitat; proportionate zone distribu­
tion of this cohort was positively related to zone 
distribution of spring productivily scores. Thus, be· 
cause spring productivity was highest near roads and 
developments, adult females tended to occupy habitat 
near these facilities. 

Adult males tended to be proportionately distrib. 
uted farther from developments during spring. This 
distribution probably did not renect avoidance of de­
velopments because spring dislribution of adult males 
was more likely an artifact of previous fall distribu· 
tion. Spring and faU proportionate representation of 
adult males was strongly correlated (r = 0.95, P = 
0.000). 

Bears also apparently avoided humans during 
spring. Our data suggest that during daylight hours 
bears tended to avoid an area averaging 500 m along 
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roads. Spring response to developments was evi­

d~nced by disruption of foraging out to 3 km. Other 

data collected while surveying spring bear use of un­

gulate carcasses in the Old Faithful) area (Mattson 

and Henry 1987) showed that only 6%-7% of car­

casses within S km of Lhe development were used by 

bears; 50%-100% of carcasses beyond S km had been 

used by bears. These observations were consistent in 

1985 and 1986. Taken together, this analysis and the 

work of Mattson and Henry (1987) suggest a poten­

tially strong avoidance of developments by grizzly 

bears during spring. 

Summer. -Qrizzly bears tended to avoid an ar_ta 

~eraging 500 m along roads during summer o:.. As 

during spring, Lhe uv01dance more likely occurred 

during daylight hour!.. Unlike spring, daytime dis­

ruption of foraging out to 2 km of roads was also 

evident. These 2 phenomena suggest a slightly 

stronger daytime bcur response to roads during sum­

mc:r comparc:d to spring. This is consistent with much 

higher vehicle traffic levels during summer. 

During summer no spatial avoidance of develop­

ments was apparent for zones out to 2 km. Bear use 

wns lc:ss than expected for zones 2-5 km and 7-9 

km from developments; disruption of foraging was 

also apparent out to 3 km. This relatively complex 

pattern can be understood by looking at zone distri­

bution oftclcml!lry locutions for individual bears. The 

3 peaks in observed vs. expected use could be ex­

pluined by a greater numbt:r of bears concentrating 

their activity in corresponding zones. Although most 

bears ranged across all zones, individuals could be 

distinguished by a grenter tendency to range nearby 

( < 5 km}, nt intermediate distances (S-7 km), and 

far from ( > 7 km) developments during summer. 

Several interpretations of summer bear distribution 

with respect to developments were possible. However, 

we favored the following: bears tending to range clos­

est to developments ( < S km) were very likely ha­

bituated to humans and human facilities. Further, 

the apparent greater number of management trap­

pings among uduh females and subndult males sug­

gt.osts that many of these bears were food conditioned. 

Bears tending to range beyond 7 km of developments 

were probably less often habituated to humans or 

conditioned to human foods located at developments. 

Significantly, 30% of YeJJowstone Park was within 

7 km of a front-country campground or development. 

The summer pattern of bear habitat use around 

developments could have resulted from bear response 

to humans and human foods. Habilnt productivity 

was more evenly distributed across zones during sum­

mer compared to spring and fall and grizzly bears 

did not key as strongly on the most productive habitat 

across or within zones. Thus, the tendency for in­

dividual bears to be segregated by distance from de­

velopments suggests differential response to humans 

rather than differential productivity-based habitat se­

lection. This is even more probable given that zones 

of "under-utilized" habitat alternated with zones of 

peak occupancy progressively outward from devel­

opments. A likely inference is that bears ranging far­

ther from developments tended to be wary of humans 

and purposely avoided developments as well as the 

more habituated bears ranging near developmenrs. 

Individual cohon patterns underlay the hypothe­

sized general response of bears to developments dur­

ing summer. Females with cubs-of-the-year 

apparently avoided developments more than other 

bear cohorts. Females with cubs appear to have been 

in a double-bind during summer, avoiding humans 

und other adult bears. Subudults also apparently 

avoided udult femalt:S during summer. Furthermore, 

subadult locutions comprised a !urger portion of total 

locations within vs. beyond 7 km of developments. 

Thus, subadults appear to have ranged closer to de­

velopments during summer in part because they 

tended to avoid adult females. The response of typ· 

icully low status (subadults) or security-consciou~ 

(females with cubs) cohorts to adult females durin~ 

summer may have partly reflected a response to adul• 

males; adult males would have been seeking out estru: 

females and would, consequently, be associated will 

them (Craighead and Mitchell 1982, Schleyer 1983) 

Fall-Aduh males tended to occupy the most pre 

ductivc fall habitat; proportionate zone locations c 

adult mules were related to zone full productivit 

scores. Adult females and subadult malc.-s, when n 

lowed access, also tended to occupy productive fu 

habitat. However, avoidance of or displacement t 

adult males npparently outweighed habitat preferenc 

among these 2 cohorts during fall. These rclationshi1 

would be expccu:d with hyperphagia (Nelson et i 

1983, Nelson et at. 1984) and from previous obst 

vations ofbeur cohort interoctions ut garbage dispm 

sites and spawning streams (Hornocker 1962, Egbc 

and Stokes 1976). 

Our data suggested that grizzly bears tended 

avoid nn area averaging 3 km along roadc; during ( 

and that foraging tended to be disrupted out to 4 k 

This response of beurs to humans on roads duri 

fall is problematic, given that vehicle traffic dropr 
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markedly in Yellowstone Park around the 1st week 
of September (Yellowstone Natl. Park, unpubl. data). 
Fall zone productivity scores were lowest within S 
km of roads and average forest cover was compar· 
atively low out to 4 km. Lack of cover combined 
with comparatively unproductive habitat may have 
caused the observed comparatively low levels of day­
time bear use along roads during fall. 

During faJJ a pattern of daytime bear use similar 
to that of summer was evident around developments. 
Our interpretation of this pauem was similar to that 
of summer: habituated bears tended to occupy zones 
within 3 km and especially within 1 km of devel­
opments. Usc greater than expected within 1 km 
likely reOected the presence of food-conditioned ha­
bituated bears. If the presence of habituated bears 
accounts for bear use greater than or nearly equal to 
that expected out to 1 km, then bear use less than 
expected in the broader area out to 4 km could be 
attributed to avoidance of developments by other 
bears and lack of human-related foods so far distant 
from developments. The area out to 4 km also co­
incided with low average productivity scores and per­
cent fore.c;t area. These habitat factors would have 
probably contributed to, rather than mitigated, a day· 
time avoidance response by grizzly bears. 

CONCLUSIONS 
Three phenomena were evident from our analysis: 

(1) bears selecting more productive habitat, (2) bears 
avoiding beurs, and (3) bears avoiding humans. Our 
analysis further suggested that the relative strength 
of these phenomena varied with season and cohorts. 
During spring females apparently selected highly pro­
ductive habitat and secondarily, responded to the 
human presence. Adult males were apparently more 
indifferent to habitat conditions and further removed 
from humans. During summer strong selection for 
highly productive habitat was not evident by any 
cohort; and avoidance of humans and other bears 
more evident. Subadults and females with cubs were 
apparently most likely to avoid other bears, and fe­
males with cubs most likely to avoid humans. During 
fall all cohorts were probably strongly motivated to­
ward selection of highly productive habitat. Even so, 
adult males apparently displaced other cohorts from 
the most productive habitat. Secondarily, bears also 
avoided human!\, but in areas inherently less pro­
ductive. Because adult females and subadults tended 
to be distributed closer to roads and developments 

and accounted for a large portion of locations espe­
cially during spring and faU, these cohorts were likely 
responsible for a large part of observed avoidance of 
humans. 

Avoidance of humans using roads and develop­
mc;rts m Yellowstone Park probably exacted a cost 
o£the gniily 6C8r population. Adult females and 
s1!_badults apparently bOre a disproportionate part .of 
this cost. Knight and Eberhardt (1984, 1985) have 
suggested that viability of the Yellowstone grizzly 
bear population is in large part contingent on sur­
vivorship of adult females. Mattson (1987) has also 
suggested that adult females, unlike adult males, ex­
perienced an ongoing energetics crisis; weights, mor­
tality, and fecundity of adult females were strongly 
related to year-to-year and geographic variation in 
habitat productivity. Avoidance primarily of devel­
opments during spring and roads and developments 
during fall aggravated what was already an appar­
ently marginal energetic situation for adult females. 
Thus, we conclude that avoidance of roads and de~ 
velopments by grizzly bears in Yellowstone Park 
probably resulted in poorer condition adult females 
and, consequently, higher mortalit r d lower 
fi un tty or e co art. However, we did not de­
termine the extent of this effect. 
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GRIZZLY BEARS AND RESOURCE-EXTRACTION 
INDUSTRIES: EFFECTS OF ROADS ON BEHAVIOUR, 

HABITAT USE AND DEMOGRAPHY 

BY B. N. McLELLAN AND 0. M. SHACKLETON 

Department of Animal Scie11ce, University of British Columbia, Vancouver, B.C., 
Canada V6T 2A2 

SUMMARY 

J 
(I) Roads are an integral part oft he development of resource-extraction industries. We 

wanted to know whether grizzly bears were displaced by these roads from adjacent 
habitats. Over 7 years. twenty-seven grizzly bears were captured and radio-collared in 264 
km2 of the Rocky Mountains, containing active tree-felling and petrocarbon dcvclop-

(

ments. 
(2) Most be:lrs used habitats within 100m of roads less than expected. This is equivalent 

to u hubitalloss of 8·7%. This is significant because many habitats close to roads contain 
important bc:ur food5. Avoidance of roads was independent of traffic volume, suggesting 
thai even a few vehicles can displac:e bean. 

( 

(l• Roads and nearby areas were used ut night but avoided in the day. Yearlings and 
females with cubs used habitats ncar roads more than other bean. These areas may have 
been rehalively secure because they were avoided by potentially aggn:ssivc adult males. 

(4) Limited dutn indicated minimal dcmogrnphic eiTects during our study, but roads 
increased ncccss for legal and illegal hunters, the major source ofadultgrizzly mortality. 

\

. (S) When rouds arc developed for resource industries in grizzly bear habitat, the bc:ar 
population becomes highly vulnerable unless vehicle ac:ccss and people with firearms arc 
controlled. 

INTRODUCTION 

Grizzly bc•trs ( Ur.m.,· arcto.r Ord) are considered to require wilderness and seclusion from 
man (llamer 1974; Cmighcad 1976), but much of their habitat is being explored and 
developed by resource-extraction industries (forestry, mining, petrocarbons). Previously 
r.mging throughout western North America, grizzly bears arc now classified as a 
threatened species in the contiguous U.S.A., and there is concern that their requirements 
arc lllrgcly incompatible with most resource development. Most published information 
concerns grizzly bears in urcas without resource-extraction industries, such as national 
parks (sec review in LeFranc eta/. 1987). 

There are many levels of bear- industry interaction, but the most immediate concerns 
the extensive network of roads upon which the industries depend. Roads increase access· 
for hunters and poachers, the probability of vehicle-bear collisions, and the frequency of 
energy costly night responses by the bears. Indirect population constraints can result from 
long-term displacement of bears from areas adjacent to roads. Roads often follow valley 
bottoms and pass through riparian areas which are frequently used by grizzly bears. If 
roads do displace bears, it leads either to increased pressure on similar habitats in 
undisturbed regions, or to the 'loss' of these essential but limited habitats. Some variation 
in bears· responses to roads has been predicted; adult females with young cubs may avoid 
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HABITATS SELECTED BY GRIZZLY BEARS IN A MULTIPLE USE 
LANDSCAPE 
BRUCE N. McLELLAN, Brtllsh Columbia Mlnlstly of Forasll. RPO 13, P.O. Box 9158, Revt~lstoka, BC VOE 31<0, Canada FRED W. HOVEY, British Columbia Ministry of Forvsts. RPO 13, P.O. Box 9158, Aevelstoke, BC VOE 31<0, Canada 

..t6etrael: The effects of sex. agedass, lllld season on habltits and elevutions selected by 56 r.adiucollared grizzly between 1979 and 1995 In the Flathead River drainage of southeastern British Columbia and the adjacent portion of Montana were evaluated using compositional analyses. 1Wo habitat selt'ction str.ategies were appuent In the population: mountain resident bears selected avalanche chutes at higher ele-.-ations during spring, while elevational migrating bean moved to low elevations and selected riparian habitats. During sum­mer, both groups of bean showed selection for areas that bad been burned by wildSre 50-iO yr previously. In autumn, riparian was the highest ranked habitat foUowed by forest and open forest. Regenerating cut-blocks lllld rock outcrops consistently ranked lowest. Results of this southern grizzly bear study differ from others in that bears were free to select habitats in both mountains and the wide valley lllld they .showed strong selection for some low elevation habitats. 

JOURNAL OF WILDUFE MANAGEMENT 65(1):g2-99 

Key -rda: Brittsh Columbia, forestry, grizzly bean. habitat selection, Montana, Unus arct~. 

Humans have bad a tremendous effect on the 
distribution and abundance of gri2zly bears in 
southern Canada and the United States. Within 
a centwy, the southern and eastern distribution 
of these bears contracted to rugged mountains 
and high plateaus where _few people settled 
(McLellan 1998). Today, maintaining grizzly 
bears in southern areas is a major conservation 
challenge (Servheen 1990, Banci et al. 1994). 

The remaining grizzly bears in Alberta and 
the lower 48 states of the United States are 
largely confined to parks and designated wil­
derness areas plus adjacent multiple-use lands 
of the interior mountain ranges. In contrast, 
only about 10% of the grizzly bears in British 

Columbia are confined to protected areas; the 
· vast majority live on multiple-use lands (Mc-­

Crory et. al. 1990, Herrero 1994). Yet, because 
most grizzly bears in the interior mountains live 
in British Columbia and it is through this prov­
ince that bears in the United States and Alberta 
are connected to larger populations in the 
North, conservation efforts on British Columbia 
multiple-use lands are critical to all southern 
grizzly bears. 

In an attempt to address conservation issues 
including the maintenance of grizzly bear pop· 
ulations, British Columbia has developed a griz­
zly bear conservation strateg)', a series of land­
use planning processes, and the Forest Practic-
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Grizzly bears kill more livestock ; in Montana than in all of 2014 Ausoll Hoall 
Associated Press 

HELENA- Growing numbers of grizzly bears venturing east from the 
Rocky Mountains are 
attacking more domestic cattle and sheep. 

Montana's livestock-loss program bas reimbursed ranchers for 42 animals ldlled by grizzUes so far this year - eight more than in all of 2014, not counting the 22 cattle lost this year to bears that have not yet been claimed. 
One report came from 

as far east as Floweree, 
Montana, about 100 mlles northeast of Helena, 
George Edwards of the 
Montana Livestock Loss Board said Tuesday. 

Wyoming officials 
expect a less drastic 
increase in livestock 
attacks and the range of roaming by grizzly bears this year. 14We're having 
what I guess you would 
call a steady increase in livestock depredation as grizzly population and area expand:' said Brian DeBolt, Wyoming's large carnivore conflict coordinator. 

This is only the third 
year Montana bas offered financial relief to ranch­
ers who lose livestock to 
grizzlies, but Edwards said the state bas long been encouraging people to 
report bears' interactions· with livestock. 

The number of animals killed this year amounts to a spike amid a long-term downward trend of grizzl.y attacks on livestock along the Northern Continental Divide, state and federal officials said. 
"These numbers vary from year to year anyway, 

and more reporting may be happening now because there's rehnbursement:' federal grizzly recovery 
coordinator Chris Servbeen said. UBut the big picture 
is that we try to mitigate 
conflicts!' 

Montana's Northern Rockies W'lldlife Manager Graham Taylor said mea­
sures taken during the last few years to electrify fences and fortify food storage 
have helped to reduce the number of bear-livestock conflicts in parts of Mon­tana despite a growing number of grizzlies. 
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RED SQUIRRELS IN 
THE WHITEBARK ZONE 

Daniel P. Reinhart 
David J. Mattson 

ABSTRACT 
Report• raulu of a 1tud1 of i~~Uractiou G1J'lDIII red 

•quii'NI. (TamiuciUTUa hudeonl~:~~a). ~Man (Umaa lpp.), 
and wAilarlt pirw (Pinu. albicauUa) from 1984 tlaro116'4 
1987 in 11Drl'4-c.ntral Ycllow.tone National IW-1& and in 
the t~icinily of Cool. Ci~;y, 14'1'. 'I'M. paJW Mall IIIith ,.,,,.that putallt to hobltGt relationll&lpl o(f'lltl~q,.,._ 
rcZ. in IM auhit.6ari piu .-us& Indica of twl~quimtl 
actl&llly and abiUidance a.wn ltV hat in IM ,..~o and ll1d 
Witat ~pa P.,.. ~ piM llandl &PeiW apptll'• 
ently not (DIIOI'G61c hG61141 for red aq~ In «k while· 
bcarl.pju aOM, cona of ollwr c:oni(n: •p«:iu ~ 1lfttkd 
tQJI/f!et l!!"h WlriofiGM ill wh.itcbarll pln! COM~· 
ti~ Q,timpl red , 9 ,.'iftl &lbitat in tm• .!!W IWl.iitMl j, ;!•tontl. with hilh tree 1peeia diWI'Iity, baaoliU'fO, and 
_pilOI!rMntCil fouona6Uitii. AM110l Jlut:tuatlOIU in red 

•quirrel ck,..itic1 refl-:lcd y«U"ly &Mitebarlt piu cone 
proJuction in •land. with a hiBh whitebari pin. COI'IIpo· 
nent. Bear. moy play a roh in JW6ulatill8 ral~quirrel 
abundarure in wiUt•barll plM.tond.. 

"1NTRODUCTION 
Red ~uJrrtll (7bmiuciUI'UI1uullonie,.) an commonly 

aaoeiat.ed with confferou roruta. They nmp exten· 
~velyin the banal resiana oCNorth America from AJuka 
to Arizona and ftam nortbem Quebec to the Appalachian 
Mountain• (Smith 19'70). Red aquJn.la are typicaUy 
cliumat. eolitary, and IW!tive throushout thl y.ar. 'Dleh' 
diet eonaiata primarily or the reproductive pnclueta or 
treea, f'unp, and ahrube within the foreat. they occupy 
(C. Smith 1968). AJthqh nd aquirnl1 are well adapted 
to Uve on • variety offoocllavailable durin& the IJ'Owinr 
•aaon (Ferron 11nd othen 1986), i a Rae Mountain• 

ut rel on ltored conifer ... da for 
(Finley 1889~ Ruacb and der 1978). Cgifcr aed con• 
npra~Ut ttonl!l• Nih=-.._ peckape tlaat ... nla· 
tiQ)y nlla&ant to nall!l! (Wei,l and Hanaon 1980). 

Red aqulft'ela aubaiat on a •uonal food eupply on 9 
a year·round buia by caehl~ and atGrinr conifer 1Md 
eonea pthered withil:' eatabliahad, defended t.rritoriea. 
Gatherinr and at.orin& COMI occupy up to 80 percent 

Paper,__ ... alU. IJIIIPIIIIIIII an WWWwll: Plae r.c.,.&era~: 
Eca&cv aM........,._, fila HiP·MIIGAWD S..III'CII, Bouman. MT, 
Mardl ... 3l,IMI. 

Daniel P.IWalw\ Ia WIWHI't ,._..nldaa and Daorld J. MaUioa 
Ia Wildtifa BialaP&.In~ Oria11 Saar SWcly T•m. Par-a, 
~ .. , '" "' '-•~••• '"'/ . If • ._,.,. • .., • ,MT, 

----·--·· 
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or their dally activity from Ausut through November 
(C. Smith 1968). Individual tmitoriee are nonover· 
lappinr and cont:iguoua within fonat habitat. and are 
derended t'rcnil other red aquJrrel• nprcllua of aax by 
vacallzatiOM and by chuinr lntnaclar equ.lrrela (Rusch 
and Reeder 18'78; C. Smith 1988). 

A larp. cutnUucl mlc!Un i1 a major feature of a red 
eqpfiii1 iiffi~ M!ddina an IJ~ tra~tlonii!Y uaed 
to cache and ron-conu irid con;., onar,. amounts 
~· CUpPinp. 2:'Loccufonally utend Into •Prinp, 

and creek bo a wbm iddid mOiatunl riilpa 
prtMJY! cane• in a cloucl. mon •torable condition 
(Finley 1969). 

In hJ~ .. levation mountain far.ata alweatem North 
Amari wblt.biik pine (Pinu. albicauli1) tree1 produce 
annually fluetuatinr cropa oflaqe, edible ~eedl (Forc:ella 
ifi'd Weaver 1986). 'l'hese seed• are extenaively uaed by 
wildlife euc:b u Clar~• nutcracker ()'lucjfraaa columb;. 
ana), bean (U,..,. app.), and red aquift'ela (Kendall 1981: 
Tamback 1982). The lanro. edible aueda ofwhltebork pinJ 
an a e d over other coi\ifora by red aquir· 
fti, =~~ =h•d wben avail8ble (Hutchins and 
Lanner 1982). Whltebark pine •edt are abo an Impor­
tant f'all and apring food for grizzly bean (Un"' arcto.t) 
within the Yellowstone ecoayat.em a"d are obtained nl· 
moat exclullvely by raiding aqu.lft'el cache• (Kendall 
1981). During1984 through 198'7 thelnteragency Grizzly 
Bear Study ~am (JGBST) etudied the inteft'elationships 
or sriuly bean. red 8qUift'ela, and whitebarlt pine. Habi· 
tat nlationehipa otred aquimtls within tbe whitebark 
pine sone are presentecl here. 

STUDY AREA 
Our aLudy area conli•ted of the Mount Wuhbum mu­

llifin north-c.ntral Yellowatone National Park, and an 
area m tha Gollatln National Foraat near Cooke City, MT 
(fig. 1). Both areu wereloeatad In hiper elevations of 
the aubalplne zone on moderately ataep topoeraphy. Ele· 
vatlona ranged from 2,360 m (7 1800 ft), ju1t below the 
lower elevationallimlta orwhitebark pine distribution, to 
2.865 m (9,.(00 ~) at the upper limit. or enct tne lr'OWth. 

Moat etudy area timber cover wu mature to ovor· 
mature with aame atonda of pole..SI8d1 even-aaed tree•. 
Whltebark plne oc:currocl throuJbout the ttudy area and 
wu varii'Naly repre•nted from dominant to .:attored 
individual•. Whitebclrk ptn~ WN mOre prevalent in 
the Mount W.ubbum area thcsn.in the Cooke Ci~· aroo, 
when lodgepole pine (Pin111 c:ontorlo) wu a more common 
dominant. 
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H • •te ¥1!!0 I ..-..... 
Figure 1-Localion of red aqulmti11Ucty ... CAS) 
and whi..tladc piM ~n~naec:q: Mount Wuhbum (8) 
and Cooke c~ (C). 

The study area Included live major habitat type. de­
scribed by Steele and other. (1983). The Piraut albit:aulll 
(PIAL) •ri•• habitat typH prevailed at hlp el.vations on west and south upeeta, The Abia /Gaiocorpa/Voccinium 
•copariwra-Pin~U albicauli• (ABLAIVASC.PIAL) and 
Abia loaiotorpo/Vact:inium globuloN-Vaceinium ~ 
ium (ABLNVAGL-VASC) habitat type ph ... • wen the 
moat common habitat types in our atudy ar-. The .Abia 
lo•iocorpa/Vaccinium acoporlum-Vocciralum teOpariwra 
CABLAIV ASC.V ABC) pbue, Abia lulocorpafflaalictl"um 
occicl.ntck CABLAITHOC), and Ahia luiocorpa/SpinMO 
hetulifolio CABLAISPBE) habitat type• oeeurnd at low 
elevation.. The wet site Abia loaioc:orpa/ColalfUJitnMiu 
canackMu (ABLA/CACA) type wu found near crtek 
bottoma and ... Pl. 

METHODS 
We deJlneated homogeneoua timber ltanda on USGS 

16-n topqrraphic map• and 1:20.000 and 1:30,000 color 
aerial photographs. Lint tranaeeta were laid out to inter­
cept all atanda so that no tran..c~ inteneeted and atand 
edge efl'ect wu minimized. Tranlecta were laid out with­
out bfu toward timber atanda or toward the monitored 
.qulrrel population. Tranaeet lenltha were dettnnlned 
from airphotoe and eorrected for alope. 

-~.----

2 

Field work wu cancluct.od f'rom mid·AUiUst to mid­
September from 1984 through 198?. S.1innln1 and end 
polnta were located uainr airphoeo ln&orpnklaon and 
marked with atak11. Two people walked all tran..cu 
each )'8111' durirt~ daylight houn; one penon maintained 
compau bearin1 and distance padnr. while the other 
penon wu responaible for o._rvinr and recording aquir· 
rei .tsn. Rel'alar pau ... were obeened ewry 100 to 200 m In each atand for habitat evaluation. 

AU standa wen lclentiftecl by forest habitat type (SC.le 
and othen 1983) and forut c:av.r type <Oeapain 1977; 
Matt.on and Reinhart. thl• proeeedinp). In addition, 
bttwttn 5 and 28 ~matleally placed variable-racliua 
oventaey plot. were taken In each stand (Mattson and 
Reinhart. thf1 proc:Hdinp). 
Recl~quiml data were coiiiCtld aMually while walldna 

line tranaect. (Eberhardt 1978). Squirnl aip wu refer­
•nc:.d to boa~ Iowa ... 11 ~d!cular distance from 
tranaect. All unduptieated aghtinaa or voeaUzationa dia­
cemed from the tranaee~ and estimated to bt within 
stand bounds were ncol'ded. All tnctividualsqulrrel mid· 
derw obtervtd from tran•cu wore noted and described u 
active or inactiw baaed on the presence of cached cone .. 
fresh cone clippfnp, or aqulnela. Red ~~quirrel activity 
wu neordecl betwHn 0 to 60 m from tranHCt linea. Bear 
activity and btar-exeavated red aquirrel mlddena were 
also noted. 

We calculated two tnclicea of relative aquirrel abun­
dance f'ar habitat typee and f'or habitat type-cover type 
eomblnationa. We aummed etghtlnp and vocalizations 
and divided by total tranMCt lenath to derive Unaar fre. 
quency ot occunenee . . Similarly. we divided total mlddent 
by tranHet leqtb to derive Unear frequency of' middens. 

Annual whitebark pine cone production for Cooke City 
and Mount Wuhbum study areu wu obtained by count· 
ln1 conH on marked trees along predetermined wblcobark pine cone tranaec:ta (Blanchard, thfa proc:eedlnp). 

RESULTS 
Data nn coUeetecl on up to 60 km of line tran1ec:ta per 

study )'liar. BetwMn..U.and 51 tran.ctt that sampled 
bttwHn <&0 and 7<& atandi,_. walbcl annually on 
Mount Wuhbum. BetwMn 15 ~ t.nn.MCte aurveyed 
bttwHn 51 and 6& atandl near Cooke City. 

Annual whiteberk pine cone production variecl wict.ly In the atud)r anu (Ill. 2). Whitebck pine cone production 
wu hJ1h•t In 1985 and loweat in 1986. Cone en.,. in 
19&4 and 1987 went lntellftectiate. Coob City c:one data were mlaaiRI in 1984 an~ thentan extrapolated ualn1 
llmplalinear-r.sreulon. Amlal cone production in 1987 
wu believed to be hJshar than the eone c:ounta indicated 
becauae ~earlier than normal c:one maturation and har· 
vest and late cone Mlrveya (Blanchard. thia proeeedfnp). 

Several pattema were evident by linear countl oCvocaU· 
utiona plua alghtinp and active middens (table 1, fig. 8); 

1. Re1atlve1r little ~ufrrel activity occurrecl in PIAL •rl•:iiahltatt on Mount WuhbUrii. Th ... were mostly 
pure near-eUmu whitebark pine .tanda. 
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2. Moderate amounta of aqulrrelllisn ware round on 
the drier ABLAISPBE type and tn the ABLAIV ASC.PIAL phaM. 

3. A higher incidenc:e of red squiJTtt activity aeeurred In more meaic habitat. npn•nted by the ABJ..Vl1JOC habitat type and the AJJLAIVA.GkVA8C and ABLAI 
V MQ-VASC pb••• and in the wetter •ita• ~the ABLAI CACA habitat type. 

We calculated annual variation of *(UitTel deneity indi· 
~ for the major atudy area habitat typea (table 1). On Mount Washburn (ftg. SA). annual variation in squinel 
abundance pnarally nneeted annual variation in white­bark pine cone production. Thi• eattem W8l mOlt evident 
in.~:~P~phUebutwu ~nt in tba otil;1llftl;ml;i;;babiwt tva!.•· At.iy 
(fig. 38), aequential yean' variation or squirrel den.lti•• wu not u pronounced u on Mount Wuhbum with the exception ol the ABLAIV ASC-PL\L phaae when variation did reflect the whitabark pine cone crop. 

There were dift"erellCIH in the extent ofvariadon among yean h.tween the two lncUcat UMd to meuure ~quirrel abundance (fig. 3). Linear den.&tiea ofvoeaUzation. ancl 

MOUNT WASHBURN 

~ COOKE CITY 

ta 
~ a 

eo 11 12 13 " as 

YEAR 
Figure 2-Whilabark pine cone pnxllcdan, 11180-
1987, far the Maunl Waahbum and Cooka Cltv allq 
etaaa. COne prod&ICiion lor CoaU Citrin 1984 wu 
elllnpOialed. 

II 17 

Teble1-Meen dlnlllita (nlkm) andcoeffiCienta of yearly varladon of acdw red aqulrrel mldcienalor habltal typal of the two &Jit'i 11'111 

Midden denal~ 
Mount Weahllurn CookaCIIV Hew .. ,.,,. i c.v. i c.v. 

ABlAICACA 3.14 0 .60& 2.35 0.719 
ABLNTliOC 3.20 0 .233 1.63 0.355 
ALBANAGL·VA!S/; 2.60 0.071 1.92 0.250 
ABLANASC-VASC 2.78 0.243 
ABLAIVASC-PIAL. 
LPcov.type 3.80 0.388 4.34 0.737 

ABLANASC-PIAL, 
WBcowreype 1.1& 0.648 1.38 0 .188 ASLAISPBE 1.53 0.580 

PIAL•riea o.u 0.200 

..!JIL(rS • 0.675. P. < 0.001 g, 5). ABLNV ASC- , ~ . PW. habitat type·whitebark pine cover type -deviated the "'' m01t·from thfa nlationahip. Lodgepole pine COYer typet of ~v 
the ABLAIVASC-PW. phue ftt the general nlationahf~ of haul ana and equlrnl cleMity. At. an ayel'llft hpea] 
ana af'1•• than 87.7 m11ha (90 ft*/acn), no nadent ~ ~qUirrela oceurreCL Mean bMalana for the PIAL leriea deOned thia extreme end point. · ~ We aleo related a aynthetic environmental variable, 
'.Ate favorability. • to mean tquirrel midden abundance (fig. ,). Site favorability wu an Index that positively 
weighted direct Hlar radiation and neptlvely weighted 
wind exponre and elevation. Mattlon and Reinhart (thia 
proeeedinp) mon fuJJy deiiCiibed this variable. ~ulrrel 1 abundance wu lowest M the CGlcleat,-hJth~t 
wind-expo!!d habitat tne• <t • 0.'192, P < 0.001). Vari-: ation from thi• nlatlonthip wu auodated with overatory aped•• divenity and hirher buaJ areu ofwhitebark pine ancl Dourlaa~flr CP•euJou&~p JMMkaU). Habitat types wt&h 1•• ~qufrnl densitiMincluded the PW. •riH, which conaiated g[a]m111t port wbft.ebiik pine 1tands. 
ancl the ABLAIVASC-VASC h C p m • lne atanda. The lodcepole pine cover type of the ABLNV AS phue and the 
ABLAISPBE habitat type ahowed higher ~quirrel denli· 
ties than expected by lite favorability index. Higher lev1 ala were auociated with moderate overatory eli vanity and relatively high buaJ areaa oCwhitebark pine ancl 
Douglaa-fir, reipcctive1y. 
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Figure 5-Relallanlhlp of Ktive mldcMn danlity and ID&aflimta.r bual..._ lot lhe Mount Wuhllum 
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Figure s-Relallonlhlp of Ktive lqUimll midden 
density and lillla\IOf'llbllty lndu for .. Mount 
Wuhbwn •utt .,.._ ......,. atuch dlaMn 
ant OYIBIDfy cllllllily (e"; Shannon and 
Wea ...... 1813) far .,. COIIMpOnclng fnle, 

DISCUSSION 
Lin• tranteeta have been u.d in pnvioua etucllea 

to deiCribe the relative abundance r4 wild populatiorw (Burnham and othen 1980; Eberhudt and otben 1978; Hayne 1949). Indirect evaluation tec:hniquu have been uuful mauuret or animal abunclance when UMd to com· 
pue data betwHn areu and time perioda, or to auociata habitat parameten with wildlife populatlona (Halvonon 1984). The to1lowinl criterialhould be met to reduce biu 
and variabiUty in auditory and viaual Une tran.cta olred equirnla (Eberhardt 1978j Halvonon 18Hi Hayne 1SM9): 

5 

1. Sample ciMtsn incl\ldN 11iandardized methods that are repeatahlt. 
2. Tranleeta an laid out without biu toward the moni· tared population. 
3. Time of day or MUOn in relation to animal activity pattam• doe• not vary over the caune of the aampllng perlocl. 
4. The eft'ect. at'toposraphy and cover on animalra­aponae to the obeerver an known. 
5, Manitarina or a population f• undertaken for a time p«iocllq enouah to cover Cull cycle• or population abundance. 
Thf1 atudy of red aquirrel population• appeared to hove 

met the• criteria. Red aquiml vocalization• could be 
beard between 0 to 60 m from tranaet lines. and usually occurnd when the obNrver entered a nd equirrel terri· tory (C. SmJth 1968). Red .qulnwla and midden• were llishtacl between 0 to 40 m ftoom the tranteet llne1. There were no apparent ctifTerencealn the frequency or aquirrel eaJia or aiptinp related to time d\lring daylight houra; 1tand boundarie• and red equfrnl tenitorle1 were diiiCl'ete 10 that topGJraphy ehanp1 wen not critical to our evalu­ation. 'nli• •tudy eneompaaed 4 yean that included high, low. and lntennecUate whitebark pine eone eropa. Although more yean an needed to fully monitor red aquirrel popula­tion tnnd. (Halvonon 1984)1 110me aapects or red squirrel habitat relationship• can be addreued. 
The hlth cOJnlation or vocalization plus lighting 1 densitiu with midden densities suae•ta that these two indices nOected the same phapomenon, and tenaa to 

c:orroborate.the v.Uctity,ofoach.a a measure ofaq~rrel 
abUndance. Ttl• sreat.er.ft'equency of vocalization plus llighting densitiea relative to midden densities could bo.ve been a nOection or our greater •naitivlty to red equirrol activity becau .. or the greater detection range or vocaliza­
tions relative to middens. 'nle exponential increue and ll'eater variation afvoc:alizationa and.sightinp with ra­•pect to middena could also nOect poaitive ac:ouatic:al 
feedback llimilar to ruft'ed JI'OUIIt (Bonua umbrellut) 
behavior (Rogers 1981). With inc:naains aquitTel den•i· ties (midden densltiu), there eould have been an expo· 
nentlal incna.M in vocalizationa triqered u a politive 
Hlpm81 to one ~~qufrnt••lnitlal call. We IUipect that 
thl1 IICOnd aplanation holda, and 10 c:onsidared squirrel midden abundance to be a more raltable lnclic:ator ot 
~qulrnl density in our atudy areL 

teb.rk lna s.one a entl constitute• 
@treme of there cflu rnl niche. Pun whitebark pina atanda, rapre•nteby the PIAL •rin habltat type•. were not hoapltable habitats for nd squlrrel1. Faetors 
that ':2J~ntribute to the lack of red 119uirnls ~ white k ln. atancb incluCLilea total ovento basal are 1 varsity, hishly variable cone cro • 
eharacteri•tic w te p1ne. an e 1 • c d. bar_!h envlronmenti aaoc:iated With th8M standi. '!lie moro me~c and wetter habitat type• tupported more red equir· rela. Th .. habitata had more oven;." diyenity. which In turn oft'aftd nd aqUlliiia otbtr • d .. !. cone cropt 
when l!_hitebark pine ued. were not available. Lodgepole 
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pine wu an important conlf.r !p!de! to Ted !qlllrn1L 
Although le• pnfernd by nd lq\lirnl• compared to 
some other tree IIJ*!i•• CPinley 1969). lodppol• pin• played an important 1'0leln ml~qulrnl habitat by pnmd· 
ins• men col!!lttent .au.rce al•rotinaau and thu• III.Jlh 1torable caae1 (C. Siidth 1968). 

AnnuaJ Vifiition IJl fi4 equiii.l unaitiH apparently 
renected reneiil whitibiii Pine cone cro.,-ln ltandl 
witli am;era~lh nonorwhitebark pine. Thi•,.. oac e nt m IA1VASC:PIAL ph .. 
of both the Cooke City and Mount Wuhbum atudy 111'181. 
AJthouch cone crops of other conifer aped• in mixed 
uncll were not meuund in this 1tudy, they appuently 
played an important role in the red •rnl .. food aupply, 
especially in y.an of poor whitebark pine cone mut (Finley 1969). In pnenl, ~quirnl densitiea ln alJ·habitat type• wen more •Mtdve to whit.barlc pine cropt~ in the 
Mount Wuhbum atudy III'M where wbltebark pine wu 
more prevalent than in the Cooke City ltucly lftL Two 
factors may aple!n put.r yearly ftw:tuationt in nd 
~quirnl denlidHin ltanu with anb.t.ant:lal amount ofwhitebark pine: 

1. 'nae faocleupply auoclatecl with larp whitebuk 
pine cone crop1 may allow the temporary eltabUehment 
of more terri &«in and ~qulrnla in anu that dicl not 
previo01ly nppart nd equirnla. 

2. Bear upncladon ohed lquirnl cache• may com­
pound the effect. ot vuiabte wbltebark pine era,. by 
further disrupting the aquirnl population eoc:ta1 etatUI, by competing for food, and by occuionally eatingJ'ed 
aquirnl• outript. Squlnelnmain•lhow up ln piuly bear .:at. containing whitebark pine MIU {KnJJht and 
othen 198'7). 

Regulatory factcn have been luntifiecl for nd ~qulm~l 
population~ in othw 1tudy anu. C. Smith (1@681Jul· r••tecl that teiTitoriallty .Uow.d inclividual "d ~~qulrrela 
the optimum condldona for huwatSn1. atorin1, and U• 
fendinr aiiiUICinal food 1upply tbro\llhout the year. U. 
further demon•tratad that tenitcny liu wu nla to ~ foochupp y. or wu v..... anal to babl 
i . mp an ith (1970) found a et:ron1 correlation 
betw .. n white epmce (Piaa 6ltzUDa) cone crop1 and nd 
aquirnl population level1. Howewr, M. Smith (1988) 
ahowed that nd ~qulrnl population~ eould IUI'Yive a 
white epnace eon• crop failure by a~ehinJIUrplUI cone• durinr rood mut yean. 

Red -aulrnl populatSone in our etudy anu may he 
lnftuenced by bear u• and ftufble habitat nqulnmenta 
of aqulrnla. 0\U' atucly ana included the eclp ot occupied 
red aquinel habitat. In the whltebark pine aone thle •cis• varied with whitebuk pine cone produdion. In yean or 
unu.ually larp whJtebark pine crop~. red aquirnle occu­
pied pure whJtebark pine atanda (Kendall 1981). How­
ever, thla occupancy wu pi"Gb.bly llbartUved. We fbund littlelisn ofpermanent ncl aqulrnl occupancy In et.andl 
with • hlsh percentap otwhitebark pine. GeneraUy, 
with increued lllte favonbillty and •ped• diversity, 
midden• wen characterbed by lncreuiq amount. o( 
cone debrie that Indicated a Jonpr hl•tory of' occupancy. 
Red aquirrele apparently utabUehecl tranlient territorial 

-----.,--------

In whftebu'k atanu during yeant orlarp cone c:rop1 be· 
eauu of the hiah forap qualltyotwhitebark plneaeeds. We are nat eun how thie wu nalisecl, but it wu proba­
bly by the immlll'&tion o( juvenile• or ezteneion otranpe by utabliehecl equlrrela into a.UU.nt whltebark pine atandl. Squlrnla probably do not nrvtve poor mut yean in nearby pun whitebark pine at.andl becau• of frequent 
poor cropt, the lack or alternative foocll, and depredation• 
by bean that pouibly deprive them of an additional yeai• food. Oplev (1940) detcribed a limJiarly dynamic 
llituation f'cr the European aqulrnl (Sciur.,. uul.faria) 
in the ranp oC Asian etone pin• (nbuction Cembrae). 
He cleecribed tranaient territarie1 and even mue 
"mipationl• followinl YHl'l of crop fail una. 

Man I'IIIU'Ch fa neecled to better unclent.and the nla­tiOMhipa among wldtebuk pine. ncl ~uirTel-. and bear•, u weU u how epecltlc llMcultunl treatment. affect thie 
eyetem. Lon,.r term etudy ie requlnd to ..... , nd 
.caulrnl population napon~ee to variable whltebar'k pine 
cone crope. In mJud and pun whltebuk pine •tandl, 
red aqulrnl denllltieallbould be monJtond, ae ehoutd 
cone mat of all conifer 8J*l•• etratiled by 81• and lize clauee. Study Cllnd 1qui1nl teiTitory lizea with napect 
to clitrennt hahltate or whitabark pine crap1, u well u 
territory stablllty with re~peet to lite fawrability would 
provlu valuable tnei1ht into nd equiJTe1 population regu· lation tn thia 10ne. Mare data an needed to uee11 the 
interactlan between bean and red tquiJTel population• 
in the whitebark pine sone. Thi• may be approached by 
relatinglevela of midden uee by bear• ~annual vari­
ation~ in nd aquirnl deneitie• and whitebark. pine cone 
crop e. 

MAN'AGEMENT IMPLICATIONS 
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whitebarlc ::• tr.•ln •h•lt.erwood cuca would reduce nd 
aquiml d•~tl.byiiid'iducwmt.orY ~an= .II!!LPianthtrwldtabark pin• ... dlt. 7ftle.l 
tingmay benefit lona-tenn manapmentotthe• .tanda, but 
will have Uttle pamtlw eft'ect until th•• .tow srowtna trMI 
are mature enouch to bear c:ana. Both pract5c:u would 
lnc:re ... human acceu and activity'. lncreaMd riak of' bear 
clltplacement and mortality would outwelsh any plna 
aehieved by overt f'an1t IIWUpulatlon. 
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Management and Conservation Article 

Hazards Affecting Grizzly Bear Survival 
in the Greater Yellowstone Ecosystem 

CHARLES C. SCHWARTZ,1 UnittJ Smits Gto!Dgical Su_,, Northtm Rotty Mountairr &imu Qnttr, Int=gmry Griz::Jy Btar StuJy Ttam, 
Fomlry Stimtts LA!Jtmztory. Montana Slalt Uniwnity. Btr..Lman, MT 59717, USA 

MARK A. HAROLDSON, UnittJ Statts (kqjogical Su_,, Nort!Nm Rody Mountain Stimu Qnttr, lntmJgmry Grizzly Btar Struiy Tmm. Fomtry 
Srimcu Woratory, Montana Stalt Univmity, BDUmlln, MT 59717, USA 

GARY C. WHITE, Dtpartmnrl rf Fish, Wi/Jlift, anJ Consnvation Biology, Cllorruio Stalt Uniwnity, Fort CoUins, CO 80523, USA 

ABSTRACT During the put 2 dcades, the grinly b= (Unus arrtru) popub.tion in the Gn:ata Yellowstone Ecosystem (GYE) Ius 
incrc:2SCCl in numbcn and apmd.:d its ....,gc. Early c:lfons 10 modc:l grizzly b= moltllity wa-e princiJWiy foruocd wichin the Unin:d Stlltes 
FlSh and WLldlife Service Grizzly Bear R.:away Zone, which cum:ntly n:pn:sc:nts only about 61% of known bear dinribution in the GYE. A 
more n:ccnt ;uulyail tlut explored one op:~ri~ covariate chat cncomp:wcd the entire GYE RJgg<:<n:d tlur griz:zly hc:ar rurviv:U wa• highest in 
Y eUowotone National P:u-1<, followed by an::u in the grizzly bc:ar Rca.""}· Zone outside the p:u-1<, ond lowest outside the Rccovay Zone. 
Although ~enr diff=nccs wichin !hac arc:as partially explained diff=nC"CS in griz:zly bear survival, these: 1implc spati;JJ COVllriatcs did 
not C<lp!lln! sit .... spccific I'C:ISOnl why hc:arl die at higher rates outoide rhe RCwvay Zone. Hen:, m: model ann~ survi\':1! of grizzl)• bears in the 
GYE to 1) identify lancbc:.pc fcatun:s (i.e., foods, bnd """"'S='cnt policies, or human disl\llhanC'CS fac~oro) rhat best dc:saibc spatW 
hctcrog~:ncity among bear moltlliries, 2) IJI'IIially depict the diffcn:na:s in gri:r.:zly bar rurvin!IICJ'OIS the GYE, ~~nd 3) demonstrate how out 

spatially explicit model of survival can be linked with dcmogr.~phic paramctcn 10 identifY soum: :utd sink lubit:lts. We used ra:cnr d.tra from 
radiom:ukcd hc:arl lo estimate sur\iv:.l (1983-2003) using the known-f~te d.tta rypc in Pr<>gr.~m MARK. Our top models suggested thar 
swviv:.l of indcpcndcnt (:age 0!: 2 }T) grizzly bean w.u best explained by the lcvcl of human dcvclopmcnt of the: bndscapc: wichin the home 
ranges of bean. Survinl improved as scrure habit:ar :and elevation increased but declined 111 road dauity, number of homes, and site 
~opmcnu in~. Ban hvmg in areas open to fall unguJate hunung S\J!;:;;:a higher rates of mort:iliry than bCiri lsvrng m :uCIJ CIOS@ to 
hunting. Our to.f_!!11iac:l Jtrongly IUPJIClrtcd previous n:search tlur identified roads and dcvclopcd sites as h=nlo to er hc:ar survinl. We 
~so dcmonstt:lled that rur.rl homes and ungulate hunting ncg:rtivcly :UfCCtCd suiViWI; ooilr ircw firHiiiigs. We illusmtc how our survinl model, 
when linked with csrimatcs of reproduction :and survival of dependent )uung, can be used to identify dcmographially the source ~nd sink 
lubitaa in the GYE. Finally, we discuss how this demographic modc:l constitutes one component of a habitat-based fr.uncwurk for griz:zly hc:ar 
consavarion. Such a Cr.uncwnrk ClUI spatially depict the an::zs of risk in othawisc good habir.u, providing ~ focus for resource management in 
theCYE. 

KEY WORDS Demography, Greater YcUowstone Ecosystem, griuly be:IJ', hazard modds, known-fate analysis, road density, 
secure habitat, soun:c-sink dynamics, surviw1, Unus nrrlos. 

The Greater Yellowstone Ecosystem (GYE) grizzly bear 
( Ursu.r arctos), listed as a threatened species in 1975, was 
fonnally del.isted by the United States Fish and Wildlife 
Service (USFWS) in 2007 (USFWS 2007). The bear was 
rdisted by court order in November 2009. Today, this 

policy, proXlmJty to humans and human developments, 
terrain features, and vegetation cover, as well as sex, age, and 
management history of individual bears (Boyce ct al. 2001, 
Merrill and Mattson 2003, Johnson et al. 2004, Nielsen et 
al. 2004, Haroldson et al. 2006). Moreover, these models 
have the potential to provide managers with spatially explicit 
assessments of risks, thereby focusing management activities 
(Nielsen et al. 2006). 

-population of grizzly bears lives in close p~oximity to 
humans and is what Scott et al. (2005:384) refer to as a 
"conservation-n:liant species," that is, a cies that is · sk 
from threats so persJstent t Jt requires continuous 
man!ljiCment to maintain population levels, 

Humans are the primacy agent of death in grizzly be;w. 
Indeed, rates of human-caused mortality determine the 
trajectories of most grizzly bear populations (Eberhardt et 
al. 1994, McLellan et aL 1999, Harris et al. 2006). 
Accordingly, understanding bear-human rc:lationships and 
modeling the mortality risk in human-dominated landscapes 
have received recent attention, leading to development of 
increasingly comprehensive, spatially explicit hazard models. 
For example, building on early studies that emphasized the 
effects of roads on grizzly bear survival (Archibald et aL 
1987, McLellan and Shackleton 1988, Mattson and Knight 
1991, Mace et al. 1996, Mace and Waller 1997), recent 
hazard models also consider differences in land managemc:nt 

1 E-mail· chuc~scbwtzrtz@UJgs.gov 
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Risk assessments arc typically ronsttucted using data from 
histories of rndiomarked individuals or the locations of dead 
bears (Boyce et al. 2001, Merrill and Mattson 2003, Johnson 
et al. 2004, Nielsen et al. 2004, Haroldson et al. 2006). 
Methods to model survival from marked individuals arc well 
established, allow for direct comparisons among habitats 
where bears survive and where they die, and constitute one 
component necessary to parameterize demographic models 
(White IUid Garrott 1990, White and Burnham 1999). 
Models using known mortality locations allow for an 
alternative approach when telemetry data are unavailable. 
These models compare mortality sites to random or 
telemetry locations but require assumptions about reporting 
rates and the spatial accuracy of the death sites (Merrill and 
Mattson 2003, Nielsen et al. 2004). 

Despite progress in modeling grizzly bear mortality risk. 
important challenges remain. Most notably, in the GYE, a 
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A grizzly baar swims across the ouUet of Shodlona Ulko in Yellowstone Nahonal Patlt where the number ol 
ecosy&tem-wlde bear deelhs hit a record In 2015 IMldllle managers "'Y more monauuaa are e•pected wllh 
a larger population, but some activists aro unsetlled by lhe loss or 59 gr1ulies. (Angus M Thuermer 
Jr./WyoFIIe) 

A record 59 grizzlies died in the Yellowstone 
ecosystem in 2015 
by Anqys M, Tbyermcr lr, I DECEMBER 22, 2015 

Conflicts with hunters and livestock were among the 
reasons a record 59 grizzly bears died In the 
Yellowstone ecosystem In 2015, the federal 
government's grizzly coordinator said last week. 

265 
SHAAES 

In addition to running Into hunters and being removed for killing stock, grizzlies 
also faced a dry year and were seen more often in developed areas, said Chris 
Servheen, grizzly bear recovery coordinator for the U.S. Fish and Wildlife Service. 
He leads the effort to establish an enduring population In the Yellowstone region. 

The number of deaths ~was the highest number of grizzly mortalities In the 
Yellowstone Ecosystem since 1970, w Servheen said In an email. He put the number 
In perspective, writing that the losses are ~not a big deal In terms of population­
level Impacts. 
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~Remember," he wrote, "that there are three times as many bears In the 
ecosystem today as In 1970: An estimated 717 grizzlies live In the ecosystem 
today, according to the Interagency Grizzly Bear Study Team, but some question 
the accuracy or that figure. 

Grizzly deaths are recorded according to sex and age. The number of females older 
than two years Is an Important component of the population. Consequently, 
managers have set an annual limit for adult female mortalities at 7.6 percent of the 
population. 

In 2015 adult female grizzly deaths exceeded that figure by 0.1 percent, Servheen 
wrote. Adult males died at 11.7 percent, well below their 15 percent limit. 

"Bottom line Is that annual mortalities fluctuate In natural systems and Individual 
years will vary," Servheen wrote. 

Numbe,.. .,. kll)' part of &ndangeNd Species Ad delletlng 

The health and size of the population are critical factors as the federal government 
begins to remove Endangered Species Act protection from the Yellowstone-area 
population. Wyoming, Idaho and Montana could subsequently Institute a grizzly 
hunting season. 

Fifty-five of the deaths In 2015 were human-caused. Investigators are probing the 
death of 19 Yellowstone-area grizzly bears, according to the mortality table. 
"Investigation" Is a label applied to probes of grizzlies believed kllled by hunters, 
poachers or nefarious actors. 

Fourteen bears were killed or otherwise removed from the population for conflicts 
with livestock and 12 for getting human food or for property damage, the 2015 
mortality table shows. Five bears were euthanlzed through management actions, 
four died as a result of collisions with vehicles, two were natural deaths and three 
bears died of unknown causes. 

The 2015 mortality figure of -known and probable" deaths exceeds the previous 
annual high of 55 that was set In 2012, grizzly bear advocate and watchdog Louisa 
WlllcoK wrote WyoFlle In an email. There also are unrecorded bear deaths, she 
said, and they could bring the 2015 tally up to 90 bears. 

Although the federal population estimate was set at 717, It covers a range that 
could be as low as 642, Willcox said. That led to her worst-case estimate. 

"Bottom line: there could be as few as 552 bears In the ecosystem," she wrote. If 
90 bears out of 642 were killed, that amounts to 12 percent of the official 
population number and would brlng the ecosystem count to "below the basement 
level of 600." 

Six hundred Is the fewest bears that the U.S. Fish and Wildlife Service would allow 
- after dellstlng - before It would prohibit ~discretionary mortality." U.S. Fish and 
Wildlife director Dan Ashe referenced that limit in a letter he sent to state game 
directors In September. 

An agency spokeswoman said the 600-bear minimum likely would never be 
reached after Endangered Species Act protections are removed. -rhe goal would be 
to manage for approximately 674 grizzly bears to ensure a sustainable and resilient 
population that utilizes the entire available habitat in the Greater Yellowstone 
Ecosystem," Serena Baker wrote In an email. "We do not anticipate population 
numbers to dip down to 600 bears." 

Members of the Interagency Grizzly Bear Study Team also say the population 
survey could under-estimate bears by 40 percent. That wide range perplexes 
some, Including Wyoming Wildlife Advocates. That nonprofit advocacy group asked 
AShe In November for a -definitive GYE grizzly bear survey." 

Federal estimates spread over a range of plus or minus 472 bears, wrote Kent 
Nelson, director of the group. "At this point IGBST's 'best available science' starts 
looking more like a wild-ass guess," Nelson wrote Ashe. 

-There Is a far better alternative to the chaotic situation," he wrote. That would 
constitute fta survey of the GYE grizzly population using DNA hair analysis.· 
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Compose 

Tile current estimates are based on mathematical modeling, following 
observations. includlno those made rrom aerial surveys. 

Clarification: The official 717 count Is for the •oemographlc Monitoring Area,n that 
covers about 20,000 square miles across most, but not all, of the Yellowstone 
ecosystem. The IGBC mortality ch11rt includes bears killed throughout the 
ecosystem. Officials have said 10 Yellowstone ecosystem grizzlies died In 2015 
outside the OMA- Ed. 
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SECTION 3.3 

GRIZZLY BEARS AND TIMBER HARVEST 
J. S. Waller and IL D. Mace 

Two events that probably had a large impact 
on the South Fork griuly bear population were tbc 
construction of Hungty Horse reservoir and timber 
harvest. Hungry Horse dam. constructed between 
1948 and 1953, flooded 9,712 ha of riparian and 
upland hebitat. Accelcmcd timber harvest" began 
during the early 1950's with the removal of approxi­
mately 90 million board feet (mbf) of timber that 
would soon be flooded by Hungry Horse reservoir. 
In 1947 the maximum allowable cut (MAC) on the 
Flathead National Forest (FNF) was 65 mbf. New 
silvicultural technologies, and the increasing post­
war demand for timber, increased the FNF's MAC 
to 127 mbf. In 1963 144 mbfwas harvested on the 
FNF. nearly double the 1953 harvest of 75 mbf. In 
1898 only 3 sawmills opemted in the area with tim· 
ber harvested primarily from private lands. Private 
timber reserves supplied local miUs until the sec­
on4 world war. By 1953 20 mills operated in the 
area, and increased to 36 mills and 4 plywood plants 
by 1965. The forest road system c~panded with the 
increased timber harvest In 1939 there were 458 
Jan of roads in the FNF. and by l96S there were 
over 2, 763 km of road. After the completion of the 
west-side reservoir road in 1953, roads were built 
to the heads of every major drainage in the study 
area from Doris Mountain near the northern termi­
nus of the Swan Mountains to the northern bound­
ary of the Bob Marshall Wilderness. Expansion of 
the road system into the Bunker Cr. drainage on the 
northern boundary of the Bob Marshall was con­
troversial and hotly contested during the mid 1950's 
{Shaw 1967}. 

From the inception of the South Fork Grizzly 
Project, the effects of roads on grizzly bears were 
recognized as being an important area of research. 
By 1990 it was apparent that timber harvest units 
were a large component of the grizzly bears' envi­
ronment, and thus a suitable subject for research as 
well. 1n September 1990 a -graduate student 'Was 

employed to document the nature and extent of cut­
ting unit usc by grizzly bean. Tbis work culmi­
nated in 1992 with a thesis entitled "Grizzly bear 
use of habitats modified by timber management" 

~ 26 

(Waller 1992). 
Thi:; study employed a sample of 22 radio­

conared grizzly bears to document the extent to 
which grizzly bears used ha"ested habitats on a 
seasonal and annual basis, and how this use com­
pan:d to the availability of bacvested habitats. Use 
sites within harvested stands were sampled IIJ!d com­
pared to random sites within the same stand to de­
termine if grizzly bears were selecting unique 
microsites within stands or if use sites were repre­
sentative of the ·stand as a whole. 

Thesis results indicated that grizzly bears ~ 
nificantly avoided cutting units, during all seasons, 
at the study unit level of selection. However, study 
animals used cutting units in proportion to their 
availability within their seasonal 95% minimum 
convex polygon home ranges. No differences in 
use of cutting units by age or sex class were ob­
served. Use of cutting units increased during the 
summer, ud cJcarc:uts were used less than othct... 
harvest types. Grizzly bears were more likely to 
use cutting units harvested 30-40 years ago than 
older or newer cutting units. Also cutting units at 
higber elevations were more likely to be used than 
those at lower elevations. 

Also in 1992 the SFGP released it's Progress 
"Report for 1992 wbicb addressed annual patterns 
of grizzly bear selection for or against cutting units 
by elevation class. Again, oruy univariate ~sts were 
conducted (Mace and Manley 1993). Results of this 
analysis differed only slightly from those in Waller's 
thesis. No preference or avoidance of specific cut­
ting unit types was observed. Females were found 
to avoid cutting units at lower-elevations. Cutting 
units less than 12 years old were used less than ex­
pected. 

In 1996. we published the results of our re· 
search concerning the interaction between grizzly 
bears .and roads -(Mace.ct.al. 1996). This multivari­
ate 11111llysis incutporated habitat and elevation to 
assess the seasonal interactions between grizzly 
beats and roads at 3 leveJs of selection. One of the 
habitat classes in the analysis was cutting units. This 
analysis found that cutting units were avoided at 
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the 2nd order of selection (within a composite home 
~ge). However, we observed stronger selection 
for cutting units within seasonal home range poly­
gons; logistic regression coefficients were positive 
for cuttiu_g units for 67%, 79%, and 54% of radio 
collared bears during spring, summer, and fall re­
spectively. 

In 1997 we published a paper addressing 
univariate habitat selection, and again, cutting units 
were one of the h~bitat types in the analysis (Waller 
and Mace ln Press). Cutting units were found to be 
among the least preferred habitat types for both 
sexes during spring and fall within 95% home 
ranges. Conversely cutting units were among the 
most preferred habitat types for both sexes. within 
95% home ranges, durina summer. 

During 1996, we a~pted to publish a paper 
describing in greater detail the factors affecting how 
grizzly bears select cutting units. This publication 
failed the peer review process due to shortcomings 
in the data. Specifically. reviewers questioned the 
accuracy of the U.S. Forest Service records used to 
classify cuttin_g units by harvest method and scari­

. fication type. No field verification of tbis database 
was performed, or was possible due to the ages of 
the cutting units involved.' Further, the functional 
relationship between U.S.F.S. classification and 
actual gronnd condition was not clear. Several sil­
vicultnral systems were used on the FNF, such as 
clcan:utting, seed tree cutting, and shelterwood cut­
ting. Although these cutting units were cl-.ssed dif­
ferently, the actual condition may have been func­
tionally the same. We made an attempt to classify 
cutting units by current condition using satellite 
i~gecy, but we were forced to pick one dominant 
cover type to represent the cutting unit. In reality, 
cutting units could be mosaics of several cover 
types, and thus have different values to grizzly 
bears. No relationship was found between current 
dominant ovcrstory and bear use. 

Another serious shortcoming that has affected 
other analysis efforts is the small telemetry sample 
sizes involved. By 1994 we had amassed 2,248 
useable aerial telemetry locations on 20 individual 
grizEy tsenrs, but only 2S4 ( IIIII) occurred within 
cutting units, an average of 2 locations per bear per 
year. 1'bm wm: 1.503 cutting units within the 
study area. but bears were relocated iD only 188 of 
these units C12~ 9ne may perceive this as avoid­
ance of cutting units, however cutting units com­
prise only 15% of the study area. Given these fig­
ures, it is clear that bi-weekly aerial telemetry flights 

were insufficient to accumulate the 1~lemetry 
sample sizes necessary to analyze fine scale pat­
terns of habitat selection. 

The error associated with aerial telemetry lo­
cations further compounds the problem. About 50% 
of the locations in cutting units were within 75 m 
of the edge of tbat unit. Our telemetry was accu­
rate to 75 m, thus for 1271ocations classed as being 
in a cutting unit, we were uncenain as to whether 
or not the bear was actually in the cutting unit or 
noL In these cases ~he resolution of our habitat 
mapping exceeds the resolution of our telemetry. 
However, it appeared that grizzly bear distance 
from. or inte, a cuting unit is as expected relative 
to the avail$ility of distances (Fig. 3.3.1). 

Despite these problems, certain aspects of this 
database appeared robust, and recurred in the analy­
ses described above. The first of these is the appar­
ent av,!)idancc of cutting units at large scales or lower 
orders of selection. As selection order increased. 
from landscape or geographic levels to seasonal 
sel~tion within borne ranges, avoidance of cutting 
units decreased. This probably reflects the selec­
tion that occurred at lower orders and not high Type 
II error rates. Although the number of telemetry 
points was lc;~w. the number of individuals was high 
enough to minimize 'l)'pe II errors (Alldredge and 
Ratti 1986). 

The data indicated, and personal observations 
confirmed, that usc of cutting units increased dur­
in&. the summer when hucldeberries (Vaccinium 
globulare) became available. Some cutting units 
supported large patches of bucklebeiry, but there is 
no research that explained or predicted the spatial 
distn'bution or productivity of these patches. We 
have also found a consistent negative relationship 
between the age of cutting units and the amount of . 
use they received. Cutting units less than 12 years 
old were mucb less likely to be used than older units. 

We found that certain cutting units seemed to 
have seasonal concentrated use b.Y grizzly bears. To 
date we have been unable to attribute this use to 

• any factors within our databases. We suspected that . 
conc:entrated use was a function of abundant food 
resources (these cutting units seemed to bave Jots 
of bucklebenies), security (not necessarily related 
to proximity to open road, rather freedom from hu­
man disturbance). and the cutting units' spatial lo­
cation within the study iiea. This last factor de­
serves some discussion. We believe that use was 
also _related to a cutting units topographic position. 
Cutting units that bad high security, abundant food, 
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and occurred along major drainages or ridgetops 
received more use From restdent females and mates 
tbat traveled througn the comdor. Also units that 
occurred at the intersection of several home ranges 
could be expectell to be used by more·1Jears than 
those-within the core home range of a resident fe· 
mate. 

Grizzly bears have survived and successfully 
reproduced within the study area despite SO years 
of timber harvest (Mace and Waller l997b). How­
ever our studies of timber harvest/grizzly bear in­
teractions are observational and no companion study 
in adjacent wilderness is available to compare sur­
vival and reproductive parameters. No empirical 
studies of the response of bear foods to timber har­
vest have been conducted. Observational studies 
(Zager t 980. Waller 1992. Anderson 1993) suggest 
wide variation in responses exist.. Timber harvest 
in other ecosystems may have a more severe effect 
on bear food abundance than in our study area 
(Anderson 1993). Ecosystem specific food stud­
ies, combined with baseline population data. would 
help managers deduce the effects of various land 
management strategies -on f'e&ideat grizzly bear 
populations. 
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Figure 3.3.1. Distribution of observed aad J 
expected (available) distances to edge of cutting 
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Grizzly bear use of open, closed, and restricted 
forestry roads · 

Robert B. Wielgus, Pierre R. Vernier, and Tina Schivatcheva 

Abstract: We investigated grizzly bear (Unus arctos) selection of three road typc:s in the nonhcm United States and 
southern British Columbia from 1986 to 1991. We hypothesized that grizzly bears select against open (public usc 
allowed), restricted (forestry usc only), and closed roads (no public usc allowed) in that order. We analyzed usc of 
roads for II bears (five femnlcs and six mnles) in I'D area containing open and closed roads and II bears (seven 
females and four males) in an adjacent area containing restricted roads. We used r and log-linear models to test for 
selection of habitat type and distance to road categories. Teo of 12 females and S of 10 males (15 of 22 bears). 
selected ngainst (P < 0.05) low-elevation interior cedar-hm.lock and for (P < 0.05) high-elevation Englcmann spruce 
(Piceo engelmannil Parry ex Engelm.)- subalpine fir (Abies lasiocarpa (Hook.) Nutt.). After accounting for habitat, 4 
of S females and 3 of 6 males (7 of II bears) selected against open roads and 3 of S females and 0 of 6 males (3 of 
II beari) selected against closed roads. No females (n :::: 7) or mal~ (n ., 4) (0 of II bears) selected against restricted 
roads. Our results arc inconsistent with tbc hypothesis that bears select against open, restricted, and closed roads in that 
order. M-2st females and males sclcaed against open roads, most females selected against closed roads, and no bears 
selected against restricted roads. The type of human activity along roads plays a role in bear responses to roads, and 
this aspect should be incorporated into future bear-road studies. 

R&umt : Nous avons etudie !'utilisation par !'ours grizzly (Urms orctos) de trois types de chemins dans le Nord des 
E~ts-Unis et lc Sud de Ia Colombic-Britanniquc de 1986 1\ 1991. Notre hypotMse. etait que lcs ours grizzly evitcnt. 
dans l'ordrc, les chemins ouverts (au public}, les chemins a acc~s restreiot (limites aux forcstiers} et Jcs chemins fer­mes {au public). Nous avons analyse l'l!tilisation des chemins par It ours (cinq femclles, six milc.s) dans un tcrritoirc 
incluant des chemins ouverts et fcrmes et par. I I ours (sept femelles, quatre mAle) dans un territoire adjacent avec des 
chemins a acc:Cs rcstrcint Nous avons utilise lc test du r et des modClea log-lineaircs pour les tests de selection du 
type d'habitat et de distance par 111pport aux routes des differcntes categories. Dix des 12 fcmclles et S des 10 mAles 
( 15 des 22 ours} utilisnient moins Jes Peuplemcnts de pruche et thuya de l'interieur ct a basse elevation (P < 0,05) Cl 
plus lcs pcuplemcnts d'q,incttc d'Engclmann (Piceo engelmannii Pany ex Engclm.) c:t de sapin subalpin .A haute 
elevation (Abies /osiocorpa (Hook.) Nutt.) (P < 0,05). En tenant compte de !'habitat, 4 des S femellcs et 3 des 6 mAles 
(7 des II ours) ont evitc les chemins ouvcrts et 3 des S fcmelles et aucun des 6 milles (3 des II ours) onf cvite lcs 
chemins fennes. Aucune femelle (n .. 7) ni aucun mile {n = 4) (0 des II ours) a evite les chemins a acces restreinL 
Nous n!sultats refutcnt !'hypothese que les ours evitent, dans l'ordre, les chemins ouverts, a acces rcstrcint ct fennes. 
La plupart des fcmelles et des miles out evite les chemins ouverts. Ia plupart des femclles ont &!vile les chemins fer­
mes c:t aucun ours a Cvite les chemins a acces rcstreint Comme le type d'acrivite humaine le long des chemins in­
fluence le comportement des ours, il fuudrait en tc:nir compte lors de nouvelles etudes sur lc comportement des ours en 
relation avec Jcs chemins. 

[Traduit par Ia Redaction] 

Introduction 

The Selkirk Mountains Grizzly . Bear Ecosystem 
(SMGBE) includes pans of southeastern British Columbia. 
northern Idaho, and northeastern Washington. Grizzly bears 
within the U.S. SMGBE are classified as threatened by the 
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British Columbia, Vancouver, BC V6T IZ4, Canada. 
1Corrcsponding author (e-mail: wiclgus@wsu.cdu). 

U.S. Fish 1111d Wildlife Service (Servhecn 1990). Bears 
within the B.C. SMGBE are classified as wlnerable by the 
Comminee on the Status of Endangered Wildlife in Canada 
(Banci 1991) and threatened by the Grizzly Bear Conserva· 
lion Strategy of British Columbia (B.C. Ministry of Environ­
ment, Lands, and Parks 1995a, 1995b; Wielgus 2002}. 
Forestry activities are the major anthropogenic activity in 
the area. Wielgus et al. (1994, 2001) and Wielgus and 
Bunnell (1995, 2000) studied population dynamics and habi­
tat use of grizzly bears in the SMGBE from I 985 through 
1991 and found that population growth rate was marginal 
because of human caused mo11alities near open roads (for a 
brief review of road - carnivore mortality relationships sec 
lrttroduction in Gloyne and Clevenger 2001). Forestry roads 
were also cited as one of the biggest impacts on bear habitat 
use in the Grizzly Bear Conservation Strategy (B.C. Minis­
try of Environment, Lands, and Parks J99Sa, 199Sb). The 

Can. J. For. Res. 32: 1597-1606 (2002) DOl: 10.1139JX02~84 0 2002 NRC Canada 
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ths, Louisa Willcox, 12.24.2015 

Fnlfll: "louisa Wilcox" <wlldgriz1 @gmall.com> 

To: "Louisa Willcox" <wildgriz1 @gmall.com> 

Bee: sjjohnsonkoaOYahoo.com 

Happy SOlstice, friends or gnwy beara, 

Here Is mv latest blog, along With a link to a background piece (thai has a lot or links in It) that tries to 

s 

Actions ;"iiiiiiiiO rj}mban.tlf YMalltstone grizzly bear deaths thiS year. I also 
respond to the spinning and ttle'tiUJishit coming from Sefvheen and van Manen of the IGBST in the last 
raw days. David had a hand In the backgrounder as well. 

http·Jtwww qr!zz!ytimes om/!lb!ankfiCili 

Many thanks to Sara/Raen at GOAL, Bonnie and Kleraten at sc, Kent and Roger at WNA, Kelly and 
Bethany at WEG, Tim el at. at EJ. Andrea at CBD, Jonathan at WNP, Tom Mangelson and Penny at 
Cougar Fund, and the many others swinging Jot the Bear I They need you more than ever! 

May you have peace this holiday season, 

LOuisa 

bttp·/lwftw prlzzlytlmes omf#!Heavenrv-Bears-Grizzty-!lea!hstc1ou2/56Zbe8270cl2ee60!kf7494e1 

Heavenly Bears, Grizzly Deaths 
December 24, 2015 

I 
Louisa Willcox 
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Stars and the heavens capture our imagination this season . No constellation is more famous 
than the Big Dipper, which is also known as Ursa Major, the Great Bear. In French, Grande 
Curse. Italian, Ursa Maggiore. Gennan, Grosse Bar. Ursa Major and its neighbor Ursa Minor, 
the Lesser or Little Bear, are the first two constellations listed in the earliest star catalogues. 

Ancient peoples saw bears in these constellations, creating stories that varied widely 
throughout the Northern Hemisphere- the result of long nights of star gazing. The Big Dippel 
points to the North Star in Ursa Minor, and never sinks below the horizon at night 

Like bears that have long been seen as guides and teachers. these constellations provide 
literal direction. 

Some Native American people saw the bowl of the Big Dipper as the body of a bear, and the 
three stars of the handle as her cubs. The Big Dipper has been interpreted as a bear lying on 
its back in winter. Crawling from its den in spring. Standing on its hind legs in summer. 
Tracking the seasons in its changing position in the night sky. 

Stories of these constellations share a common theme: the richness of our connection with 
bears and nature. The Mother Bear has long been a symbol of care and nurturing, and her 
stories are full of generosity of spiril 

One of my favorites is the Greek myth about Ursa Major and Ursa Minor that centers on 
Callisto, one of the maidens of Artemis. goddess of the forest and the hunt. (Her name share! 
the same root word as the Latin name for bear, Arctos). Callisto was seduced by Zeus and 
bore a son, Areas, who grew up to be a hunter. In revenge, Zeus' jealous wife Hera turned 
Callisto into a bear. Coming upon her son one day in the forest, Callisto rushed to greet him. 
Not recognizing his mother, Areas took aim and was about to shoot her, when Zeus saw wha· 
was happening. He turned Areas Into a bear and, to save them both. flung them into the 
heavens where they were transformed into stars. She became Ursa Major, he Ursa Minor. 

I wish I had the power of the Greek gods to spare bears from killing born of ignorance This 
year, 54 Yellowstone grizzlies were killed by humans, shattering previous records The leadin 
cause was big game hunters, which is especially disturbing because there is not yet a legal 
hunt on grizzly bears. That happens next year if the federal government removes endangerec 
species protections for grizzly bears. A proposed rule to delist grizzly bears is expected in 
January. 

What will happen to Yellowstone's magnificent grizzly bears if hunting is legalized when there 
are already too many human-caused deaths? 

The Grizzly Dead 
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According to the federal government. 54 of the 59 Yellowstone grizzly bears reported dead th 
year were killed by humans Ul!!l!l. This breaks the record for annual grizzly bear deaths by an 
cause since data started to be assembled in 1959. And it breaks my heart. 

Applying a federal estimator of unknown but probable bear deaths. there most likely are ) 
another 30 plus dead bears in Greater Yellowstone. This yields a total of roughly 90 dead, or 
over 12% of the estimated population of717 grizzly bears- and a 30% increase above the 
next-highest year, 2010, when 43 bears were killed A full rundown of the body count and wh; 
it means can be found here <!i!l!1). 

The numbers of this year's dead are ovelWhelming and under-reported in the media. I know I 
am not alone in wishing for the power of a god to shield innocent bears from bullets. 

Of Foul Play and Thugglshness 
Of the bears killed this year, 19 are being investigated as possible poaching incidents <link). 
This is almost three times the next highest number of potential poaching incidents recorded ir 
2012, when 7 deaths were under investigation 

It is almost certain that these deaths were caused by hunters (or by poachers, although the 
line between hunters and poachers is often blurred) In the past, deaths under investigation fE 
into the categories of hunter-related incidents, self-defense kills. and black bear hunters 
mistaking a grizzly for a black bear. 

A discussion of how out of whack this year is can be found here <lln!U. 

What is going on? We may never know for sure. with so few eyes and ears in the backcountr 
as federal budgets and the number of backcountry personnel shrink. 

But this could well be more of the notorious "Shoot, Shovel and Shut up" behavior that landec 
grizzly bears on the endangered species list in the first place. In other words, armed thugs 
tired of waiting for delisting are looking for opportunities to illegally kill bears. 

A recent article in the Jackson Hole News and Guide gives a glimpse of the mindset involved 
(ll!!Js.). Two years ago, in Wyoming's remote Thorofare area, one party of hunters shot into a 
group offive grizzly bears feeding on the carcass of an elk they had killed. They killed a 17 
year old radio-collared bear, Number 764, with .44 and .357 magnum slugs. The hunters had 
watched the situation for many minutes and had the chance to walk away. This was not a 
surprise, defense of life situation. It was an act of raw aggression. The case was not 
prosecuted. Almost none are. 

Another incident occurred in 2010 on Mountain Creek in the Teton Wilderness ilin!sl. A grizzl· 
bear was killed at an outfitter camp. The protocol for dealing with bears that get near camps 
like this one is to try to scare them away with noise. dogs and shooting cracker shells. A 
worker who shot the involved bear in the chest and abdomen said later he intended to "hit it ir 
the ass." "Son of a bitch wouldn't leave,· he said. 

Fear, aggression, and lack of understanding and heart. These are the kind of ungenerous anc 
perverse connections with bears that seem to lie at the root of Ieday's killing spate. The polar 
opposite of the relationships represented in the Callisto story, which are all about an intimate 
and compassionate connection between humans and bears. 

To think it could get worse if grizzly bears are delisted next year and made the victims of spor 
hunting. 

Ursa Major: Iroquois Tale 
Here's a different take on a bear hunt, attributed to the Iroquois. The Bear emerges from the 
stars in the Corona Borealis. He is pursued through the summer skies by seven hunters: 
Robin, Chickadee, Moose Bird (Grey Jay), Pidgeon, Blue Jay, Owl, and Saw-Whet (a kind of 
owl). As autumn nears, the four hunters farthest from the Bear Jose the trail, with the stars 
setting one after the other. At last Robin fatally wounds the Bear with an arrow. The blood of 
the Bear colors the fall leaves red. One drop of the Bear's blood falls on Robin, coloring his 
breast red. 

The death of the bear in this story explains the cycle of the seasons. Yes, there is violence bL 
it is not mean-spirited. It is part of the fabnc of life and the ecology of the human imagination 
that ties Robin and the other birds to the Bear and the vibrant hardwood forests of the 
northeast. 

If you truly lived by the ethos of such a story, shooting into a group of innocent bears would b· 
an anathema. 

Losing True North 
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The agencies responsible for managing Yellowstone's grizzlies have responded to this year's 
spike in potentially illegal mortalities with stunning silence. The topic of these deaths was a m 
-issue at recent meetings in Jackson and Missoula. which were instead a stage to glorify 
agency "successes" and promote delisting Ui!l!). Essentially, the agencies are committed to 
expediting de listing and hunting bears no matter what. It seems easier to legalize poaching 
than try to deter it, which, if so, begs the question why the agencies are so eager to placate 
people who behave like criminals. 

The government. charged with restoring imperiled species on behalf of all of us, seems to ha1 
lost its way. I have written previously about the heartless government mindset. The metaphor 
that came to mind was that of a zombie in service of some relentless master UinJ9. 

The US Fish and Wildlife Service (FWS), that leads recovery of Yellowstone's grizzly bear 
population, has been enslaved to the agenda of state politicians who see bears only as thing! 
to be dominated and killed Ui!l!). Despite their mandate- and what could be a more 
compassionate mission than to save species- the FWS is now catering to the thugs. 

Further. all of the government agencies are banded together in pursuit of the age-old tactic of 
avoiding the problem by attacking their critics, including scientists. advocates, and the 41 
Indian Tribes that are opposed to delisting. At the recent meetings of agency managers, the 
Tribes, which have been raising objections over killing and hunting grizzly bears on spiritual 
and cultural grounds, were criticized by the government as being out of touch with reality ~ 

The Tribes have not forgotten the direction of True North, of course. They object to delisting 
because it would give authority for managing grizzly bears to the states, which are yet bastior 
of the ethos of Manifest Destiny that drove the genocide of Indian people and the slaughter ol 
millions of buffalo, wolves and grizzly bears in the name of progress. 

The debate over grizzly bears highlights the battle we are engaged in today, which is over 
stories: killing and dissociation versus reverence and respect 

Unbearable Killing 
Government data puts the lie to agency claims that the population can absorb high levels of 
mortality. The Yellowstone grizzly bear population is no longer growing, and more likely has 
been declining since 2007 <!i!!hl-This trend is probably explained by high rates of mortality in 
the wake of the loss of two former key native grizzly bear foods, cutthroat trout and whitebark 
pine Ui!l!). Bears have turned increasingly to foraging on meat, mostly cows and big game, 
which draws them Into mounting conflicts with ranchers and hunters Ui.!Jhl. 

As the US Fish and Wildlife Service has long recognized, most bear-human conflicts are 
avoidable. The solutions are not starry eyed, but practical. They include paying attention and 
being prepared to encounter bears in the backcountry IJinhl. Carrying bear pepper spray (!lDJs. 
Keeping dean camps. Dealing responsibly with dead game to help keep grizzly bears alive. 

These are some of the tools of coexistence. Our choice to use them, or bullets, depends on 
the story we choose to tell ourselves. 

Ursa Major: Zuni Tale 
The Great Bear guards the land from the frozen gods of the north . In winter, the land is 
ravaged by the frozen breath of the ice gods as the bear sleeps In the spring, when the bear 
wakes. she drives the frozen gods back and the land Is refreshed. 

This Zuni story gets to the heart of the meaning of the bear throughout our shared history: 
renewal and transformation. An animal that seemingly dies underground in winter and 
emerges with new life in spring is, indeed, a miracle. To people who watched bears disappea 
into the earth when it snowed and reappear when the plants sprouted, bears represented the 
changes of the seasons, and the rebirth of life. 

It is still amazing: no matter how much scientists have learned about hibernation and the 
generallifeways of bears, they are still in awe at the power and mystery of the bear~-

Today, we have the power of life and death over the Great Bear. If unchecked, an armed and 
hostile few, aided by the government. will continue on the path of aggression and the grizzly 
bear in Yellowstone will likely be pushed back to the brink of extinction. The interests of the 
majority who want to see bears alive and flourishing around the nation's oldest park could be 
sacrificed for those of a death-oriented minority. 

And we could pay a bigger spiritual price. By turning our back on the stories that Ursa Major 
reminds us of each night, we reject ancient, life-affirming connections with the earth and the 
cycles of the seasons. 
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Compose 

What kind of world will the grizzly bear wake up to next spring? What will we look to for 
direction? Find Ursa Major and you can always find True North. 

As daylight slowly retums to the Northern Hemisphere, may light shine in our hearts also. 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Celt 406-224-2250 
Email: jofo@qdutvtames.om 
Web: www.grizzlytimes.org 

• Wly Oelisting Is a Bad Idea: bt!D:/lwww,gdzzlytima qglf!de!lstiog-a-tJad.ldoalc151d 
- Orienting to Grizzly Bears; ht!p-tt.yww ortzztvtlmu orglj!ltaJslna:QUf=bearjlgslc1111Y 
- Cool Video~ The Changing Wot1d or Yellowstone Gt!zzly Bears: bUDS Urn ygull!be eorn!Wl!J!cb1 
feaJu'e" SIIam§.IIEVogRI-fl t1lpN0 
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Bcc; sjjohnsonkoa@yahoo com 

Hi Friends or Grizzly Bears. 

Ful Hooclon Printable \/low 

Here is more background on why defisting is a temble Idea ..• Still no l'ederal register notice published 
yel 

But with FWS essentially saying they will ignore any comments that "just say no" to delisting without 
justificatiOn, I thought It was Important to provide ample ratiOnale. Thera is a lot more to say, but this Is 
a starl •• 

Willet you know as more detaHs emerge. Please be in touch 1r you have questions I 

Best. Louisa 
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As Yellowstone grizzly bears begin to reemerge from their dens after Winter hibernation, they awake to a 
debate over what may be their first sport hunt in over 40 years. This was triggered by last week's proposal t 
US Fish and 'Mid fe Service (FWS) to remove federal endangered spades protections 

Grizzly bears awaken too to a world of mounting threats lnduding a wanning climate, ever more humans. 
poorly managed rl\lestock, sloppy and Incautious big game hunters, and Isolation from other bear populatior 

It is sad but true, that without the vital safety net provided by the Endangered Species Ad (ESA), 
Yellowstone's vu'nerable grluly bears will likely be pushed back to the brink of extinction Here I briefly 
summarize the major reasons why delisting is premature and needlessly risks the future of the grizzly bear I 
and around our nation's oldest park. 

Yellowstone s current population of roughly 650 to 750 grizzly bears Is much smaller than the 2000+ animal 
widely considered by experts to be necessary for long-tenn viability. Altogether, the five remaining grizzly 
bear populations in the lower-48 states number perhaps 1500. a mere 1-2% or the 100 000 grizzly bears th< 
once roamed the contiguous U.S. in a range that was formerly 100 times larger. 

The federal government plans on deliberately perpetuating this precarious situa~on even though it means 
trucking bears into Yellowstone every ten years to deal with genetic problems, and trusting state wild'ife 
management agencies that have notoriously a nil-carnivore track records. 

We can do better. Yellowstone grizzly bears can be reconnected naturally to the more robust gnzzly bear 
populations that live in Canada and lands surrounding Glacier National Park. But with mounting numbers of 
ranchettes second homes. and hunters prospectively In pursuit or a grizzly bear trophy, the window of 
opportun ty to Lnk these grizzly populations is closing fast 

Caught Between Love and Aggression 
The grizzly bear has been ca led ·unde, • ·grandmother; and ' healer' by native peoples around the world. 
whereas the European.given Latin name, Ursus arctos horribilis, bespeaks a more negative, fear-based 
relationship 

Today, while more people embrace protectmg Wild animals and their ecosystems, views of gnzzly bears are 
still conftided. Just as families nock to Yellowstone and Grand Teton parks to catch a glimpse of a grizzly 
bear In the nesh. ranchers outside the parks pressure state offiCials to k..ll them to preted their cows. More 
fundamentally, the debate about grizzly bear delistiog is about competing values, one oriented to life, the 
other death 

With the passage of the Endangered Species Ad (ESA) In 1973, we as a nauon rejected the ethos of 
dom.nation that had resu ted In the slaughter of wolves. bison. grizzly bears, and other species. We chose t• 
embrace instead an attitude of resped and reverence tor nature. 'Mthout the ESA's protedions. including a 
prohibition against hunting, grizzly bears would likely have been relegated to just a few bears hanging on In 
the confines of Yellowstone Park. 

But under the ESA's umbrella, gnzzly bear numbers have probably doubled in Yellowstone since protection 
were instituted in 1975 <Jinls). Population growth has been particularly slow because grizzly bears have one 
the lowest reproductive rates of any terrestrial mammal; a female In Yellowstone is lucky to replace herself 
w~h another reproductive female in her lifetime. 

That the populiltion has increased is cause for celebration. But bears are not out of the woods yet. Their 
future lies in our hands and In our practice of tolerance. Codifying resped tor nature, the ESA has helped 
resolve our conllided views about grizzly bears, but all bets are off If protections are removed 

An Unraveling Ecosystem, Leading to More Grizzly Killing 
As scientists teach us, and as Native peoples know full well, the grizzly bear serves as a window into the 
complexity of entire ecosystems. The bear eats everything from ants to bison plus hundreds of plants In 
between It knows when and where foods are most palatable. and it monitors them constantly for their 
nutritional quality, teaching their cubs to do the same To win the seasonal war of calories, in preparation fo1 
hibernation and winter birthing. the grizzly bear has to be a champion forager, which means keenly observir 
the subUest details of the natural world. 

We humans also have long watched what the bears ate and followed suit Foods that fatten bears sustain 1 
as well. salmon, acorns, bison elk, moose, berries, and pine seeds. In Yellowstone grizzlies have historica 
depended on just four key foods for most of their energy and nutrients: seeds from whitebark pine, meat fro 
elk and bison, army cutworm moths, and cutthroat trout <Jinls). 

Tragically. since the early to mid·2000s, two of these critical bear foods have been essentlally wiped out 
<Jinls). Trout in Yellowstone lake have been victims of drought, climate warming and predation by a nonnath 
fish. Mature cone-produdng Whltebark pine have been dobbered by the spread of a non-native fungal 
disease called blister rust and by an unprecedented dimate-driven outbreak of bark beeUes. 

That leaves only two of the historically most important bear foods: elk and anny cutwonn moths. Yet most e 
populations have declined drama~lly from highs reached during the 1990s and early 2000s, and moths ar 
Imperiled by the projected disappearance of their alpine haunts during the next 50 to 100 years <Jinls). 

Meanwhile, bears have been compensating by eating more meat. especially from cows and the remains of 
hunter·killed elk_ Despite the protestations of government ·experts." dandelions and mushrooms don't cut it 
<Jinls) Unfortunately, with the tum to meat, trouble with livestock operators and hunters has mounted 
resulting In dramatlc increases In the numbers of grizzlies dying each year because of meat-related connie!! 
(li!ll1) In fact, mortality rates are now at unsustainable levels. 

Grizzly bears reminds us of what John Muir famously WITOte: you can't • ... pick out anything by itself [without 
finding) it hitched to everything else in the Universe.' 

There Is a bottom line to all of this. Now could not be a worse time to remove ESA protections. as the 
Yellowstone ecosystem unravels. Yellowstone's grizzly bears need access to a lot more wild country to 
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compensate for the loss or critical foods. They also need continued protections. ncentives, and resources 
offered by the ESA. 

Absent federal control and oversight, the stales have little Inclination and few resources to deal with mountir 
conftids. WOrse yet. these states Intend to use a sport hunt and freer killing of bears involved in conflicts to 
reduce the size and distribution of Yellowstone's grizzly bear population 

Indeed, the central problem with dellsting Is that gnzzly bears would be managed by anti-carnivore states. 

State Management: of Domination and Handshake Agreements 
Wildlife management 1n western states continues to be organized around control! ng nature and killing large 
carnivores to produce a "harveslable surplus• of elk, deer, and other large herbivores. More to the point. 
wildlife managers in Idaho, Wyoming, and Montana are locked down in service of a politically Influential 
minority who place top priority on opportunities to hunt big game lliDJs) The Interests of outdoor enthusiasts 
who prize anything other than hunting are not represented on the commissions or among the leaders of the 
state wldlife management agencies 

State managers commonly see large carnivores as taot competitors for big game hunting licenses, which a 
the cash cow of these agencies. This despite the fad that there Is no evidence that carnivores typically ham 
big game populations - and plenty showmg that excessive hunting does have major negative impads. alan· 
with d 'mate change and droughl 

Nonetheless sport hunting has been used during recent decades by state managers to drive down 
populations of mountain ' ons and wolves, and accounts for roughly 70-SO% of adu't carnivore deaths in the 
Northern Rockies State managers will almost certainly treat grizzly bears in the same ways as they do olhe 
large carnivores ·- whiCh will preclude ever securing connections between ecosystems. 

This Is especially true g1ven grizzly bears' inherent difficulty colonizing new habitats, due to females' tenden 
to stay In or near their mothers' range (This lack of resilience contrasts w1th that of wolves and mountain 
ions. which reproduce at higher rates and read.ly colonize areas hundreds of miles away ) 

For these and other reasons, grizzly bears will be acutely vulnerable to the effects of sport hunting Moreovr 
the first bears to be killed will be those on the periphery of ecosystem best positioned to connect with other 
bear populations, as well as the highly popular and tolerant bears that frequent roads inside National Parks 
and occaslonal'y range Into non-park jurisdictions. 

One big problem With the plans developed by stale agencies to manage grizzly bears aner delisting 1S that 
there is no binding commitments to do anylhmg other !han hunt bears. Despite some laudatory language or 
coexistence. all suggestions are voluntary. 

The same is true of !he Conservation Strategy (CS), developed to guode the monitoring of bears and bear 
habitat on pubnc lands once ESA protectlons are removed. As FWS admits, the CS cannot compel any 
agency to do anything (llilJ1) tt is a tOO plus page handshake agreement 

One of the biggest problems facing grizzly bears Is the lack of any enforceable limits on mortality once 
deli sting has occurred. IMlal will happen il grizzly bear deaths exceed prescribed levels? The post-delisting 
plans do not compel ANY response. In fad, state laws don't lim~ but rather promote killing grizzly bears. 

Even If the states were Inclined to do more for grizzly bears alter delisting, they lack most or the relevant 
authority. ACQlrding to the lederal government, over 40% of habitat currently occupied by grizzlies in the 
Greater Yellowstone lies outside an antiquated Primary Conservation Area (PCA) that was delineated 
decades ago primarily to serve political purposes. 

After delis\ing, no habitat protectlons would apply In the extensive areas excluded from the PCA. Moreover, 
most areas occupied by grizzly bears are federally-administered public lands over which the states have no 
direct control. 

In short. nothing in slate management is about compassion lor grizzly bears, which will get anything but a 
safety net after delisting. The fact that there is no rree board and huge uncertainty regarding !he size of thE 
population exacerbates the problem. 

Biased and Unreliable Numbers 
You onen hear from government officials how we have grizzly bears coming out our ears and that the 
population has grown at a rapid dip for decades. 

Although some growth has likely occurred it is much more modest than advertised. ACQlrdtng to federal 
data the population IS probably declimng as a result of high death rates linked to deteriorating habitat 
cond111Dns (llilJ1) Moreover. recent rese;uch has shown that the methods used by Yellowstone s gnzzly beat 
managers to assess the Status of the population are unreliable and fatally biased (!iiJls.l. 

The government s refusal to release the..raw data upon which population estimates t~re based is mak1ng 
matters worse These data have been paid for by taxpayers, and should be made available for independent 
rev1ew unm then. the claims of scientists operating under a government monopoly should be treated with 
skepticism 

Dismissing the Spiritual Concerns of Nearly 50 Indian Tribes 
The Tribes have emerged as another major critic of the government's science and management of grizzly 
bears. Nallve people across western North America saw grizzly bears as relatives, teachers and guides vita 
to their cu !ural and spiritual health. 

Not surpris.ngly. the proposal to delis! and permit sport hunting of grizzly bears is an anathema to most 
Indians. So far, nearly 50 Tribes, from Canada to Mexico, have passed legal resolutions opposing delisting 
and trophy hunting of grizzly bears Qinls). 

As sovereign nations Tnbes are demanding that the federal government formally consult with them to 
address their concerns about delisting. Reasonably enough, they seek a moratorium on de3sting until an 
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adequate consultation process has been completed, The Tribes are also articulating an alternative vision fo 
recovery of grizzly bears, Involving restoration or bears on lands tribes own or have legal daims to. 

But so far, stale and federal agenoes have exhibited a disturbing lack of respect for the Tribes IMiich is no· 
surprising given the long history or racism among federal and slate bureaus, and the deference of wildlife 
managers to largely white male hunters, typically at the expense of the broader public Interest 

We Can Still Achieve Grizzly Bear Recovery 
We can sti I achieve lasting recovery for our remaining grizzly bears, and rn a way that respects the interest! 
of all Americans. We have ample wild habitat capable of sustaining a contiguous grizzly bear population frtn 
Yellowstone to Canada <linJ!l, but only If we protect these wildlands now and expand programs that foster 
coexistence between the people and grizzly bears living in connective habitat. We do not need to truck bear 
around to address genetic problems -bears can deal with the issue naturally. if we let them. 

The grizzly bear is as an ESA success story even if bears in Yellowstone are not delisted any time soon. 
Science shows that griuly bears are still threatened throughout the Northern Rockies, and will probably 
remain so for the indefimte fulure But by sharing space with them as they seek the rood that they need In 
ever-larger areas. we will insure that grizzly bears will be here for generations yet unbom to marvel at. 

\Mth their ab lity to awaken after a long winter of seeming death the grizzly has long embodied the promise 
of transformation In fits and starts, as a society we have been of transforming our relationship with grizzly 
bears to one that is more l fe·affirmlng. But now is not the time to gamble With their future. 
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BUT, W~O'S 60NNA 
PAV ~OR ALL Tl-IIS~ 

Money and politics have driven decisions about the rate of Yellowstone's grizzly bears for the last 50 
years. You often hear that more Is known about Yellowstone grizzly bears than any other population of 
bears. But the truth is that managers and researchers here haw benefitted from ample resources to 
support research and monitoring pnmarily because of the conlrcver51es that surround thls population, 
not because of any greater curiosity or competence on the part of those Involved. 

Money wiB continue to matter after the removal of federal endangered species protections for 
Yellowstone's grizzly bears, because the government will rely on Implementation of the expenslw post 
-<lellsting Conservation Strategy (CS) to maintain the population. According to the delistlng rule 
published last week (hereafter, the Rule), inadequate funding to implement the CS could !rigger a 
status review of the population and possible relistlng UlDl!), 

Wlile on one hand the US Fish and Wfdilfe Service {FWS) touts the cs as a key part of "adequate 
regulations· tor protecting Yellowstone's grizzlies, the agency at the same time admits that the CS 
cannot compel any land or wilcllire management agency to do anything. Uinl!). Everything In the plan, 
Including funding, Is voluntary. 

How can both be true? Well, they can't Here, the government speaks out of both sides or Its mouth, 
telling all skies what they want to hear 

Even If management agenCies want to Implement the CS, there is no reliable source of future funding 
tor implementation, which amounts to about $3.8 million per year, not accounting for lnnation Qioll). 
AgenCies can't obligate funds- Congress and stale legislatures jealously guard that duty, In the 
Rule's discussion outlining which agency Is supposed to do and spend what. the FWS reinforces thls 
basic truth, saying that the: "[CSJ neither obligates nor implies a requirement for the fdenUfied party to 
Implement the action(s) or secure funding for Implementing the adlon(s)". 

The ract Is that implementation of the CS relies on funding from no fewer than eight different entities, 
any one of which could withdraw funding at any lime. The likelihood of fund,ng shortfalls Is all the 
greater because successful implementation of the CS requires an astounding 50% increase of annual 
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bUdgets from p~lsUng levels of around $2..5 million- to roughly $3 8 million. This comes at a time 
when both federal and state agencies race an unprecedented funding aisis, especially the US Forest 
Service. More on this Later. 

Furtllermote, the FWS relies on 3 Indian trlbes-the Shoshone Bannocll, Northern Arapaho, and 
Eastern Shoshone-to participate in funding and Implementing the CS. These very same trlbes race 
enormous financial challenges, and have passed resolutions opposing the delistlng decision. What are 
the chances that the trlbes will fund a plan they do not support and cannot alford? 

Why Managing G~y Bea111 Post-Dellstlng Ia So Expensive 
Grizzly bear recovery costs a lot because of the expense Involved In monitoring bears and their habitat 
using all of the requisite radiO<OIIars, airplanes, field checking, etc. Also, it is not cheap to prevent and 
manage human-bear conflicts, Including buying bear-resistant dumpsters and replacing them when 
they wear out. as well as educating the many thousands of Yellowstone's visitors about how to 
recreate safety in bear country. Adequate funding Is especially important in the ease of Yellowstone's 
grizzly bears because this population is genetically so vulnerable that it will require perpetual life 
support in the form of expensive Importation of bears to address genetic concerns. 

And monitoring what Is happening with the population and its habitat Is particularly critical if, as 
proposed, the government loosens re51rictions, tums IncreaSingly to killing bears to resolve conflicts, 
and allows trophy hunting for the first time In 40 years. DeHsting wilt lead to a smaller populatlon, thus 
adding risk to a situation that Is already fraught In light of the Increasingly excessive human-<:aused 
mortalities that have occurred during most of the laat 10 years. A breathtaking 81 grizzly bears died in 
2015. 55 of them human caused- possibly an unsustainable 12% of the population 111DI!). 

If hunting and olhl!fW!se killing more bears were not In the cards, it might be possible to spend less 
money on monitoring. 

The Problem of Al:countablllty 
'M1en the FWS last attempted to delis! Yellowstone's grizzly bears In 2007, they had no accounting 
system In place to allow the involved agencies or the concerned public to determine when funding 
gaps had occurred and how large they might be, Nothing has been done to remedy the problem since 
then. 

VVorse, members of the Interagency Grizzly Bear Committee (IGBC), which oversees management of 
listed griUiy bear populations In the lower 48 states, spent much of last wlnte(s meeting In Missoula 
arguing about the purpose and duties of the committee. The identity aisis seems rar from over <llnll). 

It Is true that there are many In state and federal agendas who have good Intentions when It comes to 
fostering ~lstence between grizzly bears and humans. These good Intentions that have been 
expressed In various documents focused on a post-dellsting world. But the road to extinction Is paved 
with good Intentions. The Endangered Species Ad requires more. 

The 2007 Dellstlng: A Cautionary Tale 
The story of what happened when grizzly bears were dellsted In 2007 provides a cautionary tale. There 
are many readers who probably know that the FWS' 2007 delisting rule was overturned in federal court 
In 2009, because the rule pretty much ignored all of the science highlighting the threats posed to 
Yellowstone's grizzly bears by losses of whltebark pine, a key grizzly bear food source that was all but 
wiped out by an unprecedented climate-driven outbreak of mountain pine beeUe. 

But most do not know that. during the two years that Yellowstone grizzlies were delisted, the ageneSes 
blew through a windrall of $2 million and still fell far short of funds to Implement the Conservation 
Strategy. 

Here is what happened. A strldent opponent of the Endangered Species Act and avid supporter of 
grizzly beer delisting, then Montana Senator Conrad Bums, served as Chair of the Interior 
Appropriations Committee. In the days when congressional earmarks were as common as mud, he 
was able to earmark $1 mYiion/year for the first two years after delisting to support grizzly bear 
management (I!DII). Knowing that Inadequate funding would be a problem jumped on by those who 
opposed delisling, Bums' Intent was to make this issue disappear for a while. 

But it didn't IU I pointed out earlier, there was no central recordkeeping of how the funds were spent. 
After repeatedly being denied requests for whatever records the agencies had kept. I secured a 
response through a request from then Montana Senator Max Baucus. Even with the extra cash, the 
funding gaps were striking. The Forest Service showed a funding shortfall of at least $0.5 million during 
these 2 years post-dellstlng management. and Montana was $170,000 or so short <HD!s). The problem 
was likely worse, but records from other agencies were so incomplete as to be incomprehensible. 
Bums' $2 miUion funding buffer proved far from enough. 

Since that lime, congressional earmarks were banned because of their widespread abuse. They no 
longer provide an option for filling the gaps, which are likely to be greater this time around. 

Government Agencies ant Strapped Mont Than Ever 
DeliStlng comes at a time when funding for agencies such as the Forest Service has been tanking, with 
support for management of wildlife habitat hit hardest By contrast. fire management and related 
extractive uses such as "forest restoration"logging now get the lion's share of funding. The Bridger 
Teton National Forest budget has declined by 30% (JiDh), and the future Is not likely to bring 
improvements. 

State wildlife management agencies are In no better shape. Even though Wjoming was relatively nullh 
until recently due to energy-related revenues, it is loath to spend on conservation of grizzly bears, 
which are seen a competitors for their cash cow, big game such as elk Ui!m). 
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In light of the States' zeal to keep the grizzly bear olf the endangered species list once they wrest 
control away from the federal govemment there Is tittle chance that funding shortfalls could trigger a 
rellstlng, no matter how bad the problem. Meanwhile, given the larger economic fon:es at play on both 
the stale and federal levels, funding shortfalls will likely only increase. 

Hunting Grizzly Bean~ Won't Generat. Net Revenue 
You hear from some quarters that hunting g~ bears will generate revenue fa( the states that will 
offset the cost of management This Is bunk. 

vwomlng offiCials have annotJnced that they will charge nonresidents a fee of $6,000 for a tag lo hunt 
a grizzly bear and residents a fee of $600 (l!lll5). Ills not yet clear what Montana and Idaho will do: they 
could follow VWomlng's lead, or possibly lhe example or Alaska or British Columbia. In Alaska, the 
costs of a brown bear tag for residents are $25, for nonresidents $500, and for "aliens" $650. In British 
Columbia a lag for a resident is $80 and a nonresident S1 ,050. Given the level or harvest, none of 
these tag fees come close to covering the costs of bear management in ellher Alaska or British 
Columbia. 

Given that the northern Rockies states will, combined, be sport hunting no more than a couple of 
dozen grizzlieS, liCense-related Income will only be a trivial fraCtion of grizzly bear-related expenses, 
outweighed by the rising costs of management outlined In the CS. 

To the extent that a hunt has economic value, the lions share goes to the outfitter- and outfitted hunts 
start at S 15,000 But right now In Greater YeUowstone, oulfiUers are Increasingly dependent on 
watching rather than killing wildlife- and this Is the overall trend in recreation and public demand 
regionally and nationally. The fed is that hunting Is an industry In decline. Since 1998 hunting has 
declined by over 4D"A> In Greater Yellowstone (l!lll5), and the trend Is expected to continue. In any case, 
while you can still juslifV subsistence hunting of birds and big game, killing camlvores Is about little 
more than gratifying the ego and libido. 

By contrast aHve, wildlife Is worth over a billion annually (link), and provides the base of the economic 
and cultural well-being of the region. 

Rather than generating revenue, hunting grizzly bears will give the Northem Rockies states a black 
eye. It will come at the cost of the growing outfitting Industry that depends on something other than 
killing. Further, by hunting bears at a time when the ecosystem Is unraveling a!DII), stales are risking 
the future of the Great Bear. Hunting will invite an even more expensive emergency response if and 
when rellstlng Is necessary. 

Grizzly Bur Trust Fund? 
To lilllhe funding gap, people inside and outside the government have been talking for the last25 
years about creating a trust fund for managing grizzly bears, and possibly other large camivores such 
as wolves No matter how you cut It large camivores are expensive, with high costs entailed by both 
monitoring and reducing connlcts. It makes sense to establish a stable source of funding not subject to 
the vagaries of Congress and state legislatures. 

But no one has sorted out how to do this. No billionaire grizzly bear fan has decided to part with 
several millions to make thiS idea a reality. Given the govemmenrs chronic accountabiHty problems, I 
doubt that this Idea can be realized unless II is made truly separate from the government, with a 
rigorous system or transparent record-keeping, 

Funding is Important to sustaining Yellowstone's g~ bear population. It Is time for the government 
to come clean and admit that the funding Is notln place to manage grizzly bears after dellsllng and 
fulfill the terms of the ConSIIfVallon Strategy. Nor Is there a system of accountability In place. Sport 
hunting and the promotion of ever more bear killing will increase risk for Yellowstone's grizzlies. With 
this risk comes a demand for rigorous monitoring at a time when the government Is Increasingly short 
on funds. 

IMlat happens if the needed funds are not forthcoming? A likely scenario over time is that we will know 
less and less about the status of bears and their habital As Is the case now, the government will likely 
continue to hold Its monopolistic death grip on Yellowstone's grizzly bear data as a means of 
preventing close scrutiny of Its science. Meanwhile, the states will probably continue unsustainable 
levels of sport hunting until population problems are so obvious that they cannot be denied. At which 
point, Interventions are hideously expensive -but more Important, too ~ltle. too lata. 

Louisa Willcox 
Founder, Grizzly Times 
PO Box2406 
Livingston, MT 59047 
Cell: 406-224-2250 
Email: info®grizpytifnes oro 
Web: W$!!!! griu:Mfme$ Qrg 
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