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Presentation Notes
But first, I’ll take a step back and give you the background.The first provincial DNA popn survey was undertaken in 2004 in BMA3This came up with a popn estimate of 36 bearsThis was followed 10 years later in 2014 by a second DNA survey, which resulted in a popn estimate of 71.3 bearsSo, doing some quick math you can see that the popn has essentially doubled over 10 years.Which is quite a bit.This change in popn, equates to an annual increase of 7%, which is higher than observed among other interior North American populations.The reasons for this increase are unclear, and require further analysis to understand whether current and past management practices have contributed.
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Theme 2 – Population performance (ecology)
Q1: Have road density thresholds influenced abundance & 
distribution (recovery) of bears? 
Q2: Has landscape change (natural & anthropogenic) resulted in 
changes in population size/trends? 
Q3: Can carrying capacity work be evaluated in terms of predicting 
densities & distribution of bears to inform land use/forest planning?
Q6: Do existing models used by resource managers continue to 
provide useful surrogates for habitat quality in changing landscapes?

Bottom-up Top-downN & Density
but also 

behaviour &
health

Nutritional 
Landscape

landscape change
roadshuman 
activity survival
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Theme 2: personnel & key topics
Sean Coogan (post-doctoral fellow):
• What are the population trends (demographics) in the 

Yellowhead between 2004 & 2014 & can these changes be 
related to changes in landscape condition? 

• What are the nutritional constraints or trade-offs in our 
population & how does that relate to habitat change, behaviour 
& health? 

Chris Souliere (PhD student):
• How does food supply change as a function of landscape change 

& how can this be incorporated into forest harvest planning?
• Do existing models used by resource managers continue to 

provide useful surrogates for habitat quality in changing 
landscapes?

Sean Coogan 
(PDF)

Chris Souliere
(PhD student)
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Theme 2: personnel & key topics
Sean Coogan (post-doctoral fellow):
• What are the population trends (demographics) in the 

Yellowhead between 2004 & 2014 & can these changes be 
related to changes in landscape condition? 

• What are the nutritional constraints or trade-offs in our 
population & how does that relate to habitat change, behaviour 
& health? 

Chris Souliere (PhD student):
• How does food supply change as a function of landscape change 

& how can this be incorporated into forest harvest planning?
• How well do existing RSF functions compare to the landscape 

carrying capacity approach for the Yellowhead grizzly bear 
population?
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(PDF)
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(PhD student)
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https://appliedecologistsblog.com/2018/10/02/the-bear-
necessities-of-grizzly-bear-population-recovery/

Journal blog:

https://appliedecologistsblog.com/2018/10/02/the-bear-necessities-of-grizzly-bear-population-recovery/
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Research question
What are the trends in population demographics between 2004 & 
2014 for the Yellowhead grizzly bear population & can these changes 
be related to road density or other changing landscape conditions?
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2004 & 2014 DNA surveys: what are the trends?

8

Stenhouse et al. 2015. Estimates of grizzly bear population size and density.

36.0 bears (CI: 28.6-45.3) 71.3 bears (CI: 53.9-94.2)

Annual increase of ~7% (higher than usual; nearly doubled population in 10-years)
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One source of trends: translocations

9

• A significant number of bears have been 
translocated into BMA 3 from other 
management units between 2004 –
2014 

• Although not all are successful, this has 
contributed to part of the population 
increase

• From records:
 37 bears were translocated in
 9 were moved out (Proctor and Stenhouse 2017).

Shafer et al. (2013) Evolutionary Applications 7, 301-312

Presenter
Presentation Notes
But before I close, I have an recent update on one of the complex factors contributing to the population increase.That is the issue of translocated bears.From records: 37 bears were translocated into BMA 3 from other management units, while 9 were moved out.This is a common management practice for so-called “problem bears”However, not all translocated bears stay, and not all survive.Thus, the question arose: to what extent have translocated bears contributed to the population increase?
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Update: all detected migrant/translocated bears
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Proctor and Stenhouse (2017) Internal Report.

• Genetic analyses have identified 
~12 immigrants between 2004-
2014 (Proctor and Stenhouse 2017)

• This represents 28-34% of the 
population increase 

• 67% of immigrants known or 
likely translocated

• 33% of immigrants from natural 
dispersal

Presenter
Presentation Notes
New analysis of genetic data by Michael Proctor and Gordon Stenhouse has concluded that approximately 12 bears immigrated into BMA 3 between 2004-2014.Which accounts for 28-34% of the estimated population increase.Of the 12 immigrants, 7-8 of them were likely translocated, accounting for 23% of the 10 year population increase.Translocations thus accounted for around 2/3 of the immigrantsWhile 1/3 of the bears likely moved into the area on their own.You can see on the map on the right, that natural immigrants (shown by red dots surrounded by cirlces) occurred in the southern end of the management unit.This information on the translocated bears is being taken into account in the population demographic analysis.
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Top-down factors
(road density as proxy)

11

• Relationship between road density 
& human-caused bear mortalities 
(Nielsen et al. 2004)

• Roads high priority for 
management (Boulanger & Stenhouse 2014)

• In the foothills, ♀ grizzly bears (with 
cubs & sub-adults) selected low-
traffic roads (Graham et al. 2010)

Nielsen et al. 2004. Biological Conservation, 120:101-113.
Boulanger and Stenhouse. 2014. PLoS ONE, e115535.

Graham et al. 2010. Ursus, 21:43-56

Presenter
Presentation Notes
So, why are we looking at roads and what effect might they have on the grizzly bear popn?There are two basic kinds of regulatory factors affecting populations.First, are topic-down factors. These are things that affect mortality. For grizzly bears the primary top-down factor is human-caused mortality.There is a well established relationship between roads and grizzly bear deaths.A main reason behind this is that roads increase human access into grizzly bear habitat.Increased human access results in a higher probability of human-bear encountersAnd subsequently a higher probability of bears being killed by humans. For example, poaching.Thus, roads remain a high priority for grizzly bear management.
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Bottom-up factors (food supply)

12

• Nutrition critical for grizzly bears: 
e.g. hibernation, birth & survival 
of cubs (López-Alfaro et al. 2013)

• Anthropogenic disturbances can 
increase food supply  (Nielsen et al. 2004)

• Cutblocks — herbs, ants, fruit, 
moose

• Roadsides — herbs (especially 
legumes - clover) Lopez-Alfaro et al. 2013. Ecol Model 270, 1-10.  

Nielsen et al. 2004. For Ecol Manage 199, 67-82. 

Presenter
Presentation Notes
A second type of factors regulating populations are known as “bottom-up”.These are resources that affect population growth, and include things such as food resources.Nutritional resources are critical for grizzly bears which have to gain enough mass to survive winter hibernation.Furthermore, females bears give birth and lactate in the den. They require extra resources.Both natural and anthropogenic disturbance can affect, and even increase, the amount of important foods for grizzly bears.For example, regenerating cutblocks can provide fruiting shrubs for bears in the late-summer and fall.And, roadside areas can provide bears with herbs such as clover and alfalfa.However, as mentioned previously it can be dangerous for bears to be along roads.
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Grizzly bear foraging behaviour
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• Improved understanding of 
grizzly bear foraging behaviour

• Prefer specific ratios of protein, 
carbohydrate & fat (Erlenbach et al. 2014)

• Optimized mass gain

• Will mix their diets by consuming 
different foods (Coogan et al. 2014; Costello et al. 2016)

Erlenbach et al. 2014. J. Mammal  95, 160-168.
Coogan et al. 2014. PLoS ONE 9, e97968

Costello et al. 2016. PLoS ONE 11, e0153702 

Presenter
Presentation Notes
Now getting back to grizzly bear foraging behaviour.Recent research has revealed that grizzly bear foraging behaviour is complex.For example, it might be easy to imagine that a grizzly will eat anything … and sometimes maybe they do.However, studies of captive grizzlies have revealed that they in fact prefer specific ratios of the nutrients protein, carbohydrate, and fat.And the bears will mix their diet to consume the preferred ratio. For example, by consuming salmon and then fruit.Importantly, the preferred ratio selected by the bears also optimized their mass gain, which we know is important for things like hibernation.So there is an evolutionary relationship between grizzlies nutritional preferences, their environment, and their physiology.Therefore, the complex mixtures of foods, and thus nutrients, on the landscape can influence population density.
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• Coogan et al. (2018) review of macronutritional
diets of brown bears

• Nutritional geometry methods
• Seasonal shifts in protein, carbohydrate & fat
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• They are highly complementary 
in their macronutrients

• Ungulates are high in protein 
energy & variable in lipid energy

• Fruit is high in carbohydrate 
energy

• A mixture of these two provides 
an optimal diet

• A number of papers promoting 
one or the other, but not both

Coogan et al. (2014) PLoS ONE

Why focus on ungulates & fruit?

Presenter
Presentation Notes
Bears were able to dilute protein intake to an optimal ratio by mixing their otherwise high-protein diet with carbohydrate-rich fruit. Some individual food items were close to optimally balanced in protein to non-protein energy (e.g. Hedysarum alpinum roots), which may help explain their dietary prevalence. Ants may beconsumed particularly as a source of lipids. Overall, our analysis showed that most food available to bears in the study area were high in protein relative to lipid or carbohydrate, suggesting the lack of non-protein energy limits the fitness (e.g. body size and reproduction) and population density of grizzly bears in this ecosystem.
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Relationships to grizzly bear abundance in 2004
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Road 
density

Top-down Bottom-up
elk, moose, 
bighorn sheep, 
mule & white-
tailed deer

Canada 
buffaloberry
(Shepherdia 
canadensis)

Nielsen et al. 2017. Oikos 126, 369-380

Presenter
Presentation Notes
So for example, together with Scott Nielsen (from UofA), and Terry Larsen and Gordon Stenhouse (from fRI).We examined this indirectly using the 2004 DNA data.After accounting for roads (the top-down factor), spatial patterns in both ungulates (a source of protein and fat) and buffaloberry (high in carbohydrate) explained patterns in grizzly bear abundance better than either resource alone.That research suggests that complementary resources are important bottom-up factors for grizzly bear populations.We will continue to develop these cutting-edge nutritional models to examine how changes in road density and landscape nutrient supply might have contributed to the population increase in BMA3.
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Assuming DNA session = 1, Road density = 0

Variable β SE e^β e^βStdX

Session -0.364 0.111 0.695 0.688

Road density (7440 m radius) -0.662 0.420 0.516 0.761

log10(buffaloberry kcal w/in 1690 m) 0.754 0.273 2.125 1.994

log10(ungulate kcal w/in 7440 m) 4.080 0.520 59.12 1.998

Meat, berries & bears

Nielsen et al. 2017. Oikos 126, 369-380

Presenter
Presentation Notes
So for example, together with Scott Nielsen (from UofA), and Terry Larsen and Gordon Stenhouse (from fRI).We examined this indirectly using the 2004 DNA data.After accounting for roads (the top-down factor), spatial patterns in both ungulates (a source of protein and fat) and buffaloberry (high in carbohydrate) explained patterns in grizzly bear abundance better than either resource alone.That research suggests that complementary resources are important bottom-up factors for grizzly bear populations.We will continue to develop these cutting-edge nutritional models to examine how changes in road density and landscape nutrient supply might have contributed to the population increase in BMA3.
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Estimating carrying capacity

Denny et al. (in prep)1 example food item
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• Sum of kcal among 
key dietary 
components

• Use of a reference 
population at carrying 
capacity (Willmore 
Wilderness)

• Relate total energy in 
reference population 
to estimate bears per 
unit energy

• Estimate relationship 
for adjacent area of 
interest (Yellowhead)

Denny et al. (in prep)
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• Carrying capacity 
assuming no sources 
of mortality

• Estimate based on 
fruit, herb, root, ant 
& meat resources

• BMA 3 = 695 bears
• 24 bears/1000 km2

• This is not a 
recovery target, but 
rather an estimate 
of the biological 
maximum

Denny et al. (in prep)

Preliminary results:
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Next steps: 2004 to 2014 changes in population
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Stenhouse et al. 2015. Estimates of grizzly bear population size and density.

36.0 bears (CI: 28.6-45.3) 71.3 bears (CI: 53.9-94.2)

• Developing nutritional landscape models for the two time periods
• Relate landscape change to differential patterns in population increase

Presenter
Presentation Notes
But first, I’ll take a step back and give you the background.The first provincial DNA popn survey was undertaken in 2004 in BMA3This came up with a popn estimate of 36 bearsThis was followed 10 years later in 2014 by a second DNA survey, which resulted in a popn estimate of 71.3 bearsSo, doing some quick math you can see that the popn has essentially doubled over 10 years.Which is quite a bit.This change in popn, equates to an annual increase of 7%, which is higher than observed among other interior North American populations.The reasons for this increase are unclear, and require further analysis to understand whether current and past management practices have contributed.
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Contact information:
Department of Renewable Resources, Univ. of Alberta
www.ace-lab.org
scottn@ualberta.ca
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fRI collaborators:
Terry Larsen
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Acknowledgements 
& questions

Emily Cicon

GoA collaborators:
Dan Farr

http://www.ace-lab.org/
mailto:scottn@ualberta.ca

	Slide Number 1
	Slide Number 2
	Theme 2: personnel & key topics
	Theme 2: personnel & key topics
	Slide Number 5
	Slide Number 6
	Slide Number 7
	2004 & 2014 DNA surveys: what are the trends?
	One source of trends: translocations
	Update: all detected migrant/translocated bears
	Top-down factors�(road density as proxy)
	Bottom-up factors (food supply)
	Grizzly bear foraging behaviour
	Slide Number 14
	Slide Number 15
	Relationships to grizzly bear abundance in 2004
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Next steps: 2004 to 2014 changes in population
	Slide Number 22

