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Peer/Partner Review Comments

Comments were very useful and improved the document

Most comments were minor-improved species and stressor information

Consistent comments requesting further information on relationship to Canadian populations

Other comments related to potential stressors for which we lack information:  recreation, habitat quality





In case asked – Idaho also provided comments about application of our DPS policy and our evaluation of the individual ecosystems

One peer reviewer questioned our conclusions for Scenarios 1 and 2, decreased conservation efforts, they thought the CYE and SE would be extirpated under scenario 1
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Additional Changes Post-RTM Draft

Reorganization of mortality data and additional cause-specific details added

Update outlier map and text with 2020 data

Update with draft HCP for the BNSF railroad once published

Update with whitebark pine SSA once proposed rule publishes in FR

Incorporate data into Appendix X from contractor on Canadian populations

Reorganize the connectivity and genetic health sections in response to MFWP comments





SSA Contents

Introduction & Analytical Framework

Description, Distribution, and Ecology of the Lower-48

Regulatory History and Recovery Planning

Needs of the Grizzly Bear in the Lower-48 States

Cause-and-Effects – Stressors and Conservation Efforts

Current Condition

Future Condition 

Synthesis of Current and Future Condition





SSA Framework

Phase 1. Species Needs

Ecological needs at individual, population, and species levels 

Phase 2. Current Condition

Current condition of the species’ habitat and demographic needs & the probable explanations for changes in the abundance of populations the distribution and diversity of the species

Phase 3: Future Condition

Project the species’ response to probable future scenarios of environmental conditions and conservation efforts



SSA characterizes the species’ viability over time using the 3 R’s:

Resiliency: the ability for populations to persist in the face of stochastic events (population size, growth rate, quality / quantity of habitats). 

Redundancy: the ability for the species to withstand catastrophic events (number and distribution of populations). 

Representation: the ability of a species to adapt to changes in the environment over time (whether ecological, genetic, behavioral, or morphological diversity).





Taxonomy of Brown Bears

Species: Ursus arctos: 110,000 individuals world-wide

Subspecies: Ursus arctos horribilis: 55,000 in North America

1,800 in lower-48 States, 26,000 in Canada, 30,000 in AK





IUCN







Grizzly Bear: Ursus arctos horribilis







Michael Proctor will be discussing population status and trends in Canada and Alaska after my presentation
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Grizzly Bear Biology

Habitat generalist

“Extremely omnivorous” (260 foods in GYE)

Home range size affected by resource availability, sex, age, reproductive status

Average dispersal distance: males (29-42 km / 18-26 mi); females (10 to 14 km/ 6-9 mi)

Max dispersal distance: 67-176 km / 42-109 mi







Female home ranges overlap with mother’s home range
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Life History

Three life stages

Mating occurs May – July

Promiscuous mating 

Delayed implantation

Female fat stores upon den entry are important

Offspring remain with mom for ~2.5 years



Late age of first reproduction (4-5 yrs old), small litter size (1-3), long inter-birth interval (3 yrs) = it may take 10 years for a female to replace herself in population









Although females mate in spring and early summer, their fertilized embryos do not implant into the uterus for further development until late fall

Cubs born in the den in late January to early February and nurse for 3 to 4 months.

Fat stores – threshold below which females don’t produce cubs, fatter females give birth earlier and cubs grow faster -> larger cubs upon den emergence
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Historic Range in the Lower-48 States

North 

Cascades

Bitterroot

Greater Yellowstone

Northern 

Continental Divide

Selkirks

Cabinet-Yaak





~50,000 bears occurred as one large contiguous population across all or portions of 18 western states (WA, OR, CA, ID, MT, WY, NV, CO, UT, NM, AZ, ND, SD, MN, NE, KS, OK, and TX)

Populations declined in the late 1800s with the arrival of European settlers, government-funded bounty programs, and the conversion of habitats to agricultural uses

Grizzly bears were reduced to less than 2 percent of their former range by the time they were listed, with numbers at around 700 to 800 individual

The original listing included erroneously included areas outside of this historical range, these areas were excluded from analysis in the SSA

Five areas in mountainous regions, national parks, and wilderness areas contained populations, including the NCDE, GYE, CYE, SE, and North Cascades

Bears were known to exist in the Bitterroot and San Juan Mountains in the recent past at the time of listing. 
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Regulatory History

1975: Listed as Threatened in 48 Conterminous States (lower-48 States)

Threats: excessive human-caused mortality & habitat loss

4(D) Rule: allows taking of conflict grizzly bears in certain situations

1982/1993: Recovery Plan Released and Revised

1991: NCE Warranted but Precluded for Uplisting (last updated 2017)

1993: CYE Warranted but Precluded (last updated 2014)

Unique ecological setting (diet, maritime climate)

1999: SE Warranted but Precluded; CYE & SE should be combined into 1 DPS; 

	No longer warranted (2014)

2000: Established the BE as a 10j Non-essential Experimental Population

2007: Designated and delisted GYE DPS; litigated, lost & relisted 2009

Gap in Range, Unique ecological setting (diet)

2017: Designated and delisted GYE DPS; litigated, lost & relisted 2018







Recovery Plan supplemented in 1996 (Bitterroot), 1997 (North Cascades), 2007 (GYE revised demographic recovery criteria and new habitat-based recovery criteria), 2017 (GYE revised demographic recovery criteria), 2018 (NCDE new HBRC)
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Recovery Planning

6 Recovery Zones:

Northern Continental Divide (NCDE)

Greater Yellowstone (GYE)

Selkirk (SE)

Cabinet-Yaak (CYE)

Bitterroot (BE)

North Cascades (NCE)

Demographic Criteria

Minimum population size

Reproductive female distribution

Human-caused mortality Limit

Habitat Recovery Criteria

Motorized access

Developed sites

Livestock allotments







“Recovery Criteria: Each individual population will remain listed until its specific recovery criteria are met. The species throughout the lower 48 States can be delisted when the populations in all established recovery zones have been delisted.” (p.i)



HBRC have only been developed for the GYE and NCDE but must be developed for all ecosystems prior to delisting due to a court settlement agreement.



“The U.S. Fish and Wildlife Service requires that a conservation strategy specific to an ecosystem be completed prior to any process to delist the grizzly population within that ecosystem” (p. 17)



The Recovery Plan identified 6 recovery areas, as shown, and recommended further analysis of the San Juans and other areas of historical range to determine recovery potential.
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Recovery Planning

Evaluation of additional areas to determine recovery potential

We analyzed secure core/habitat for Federal, State, and Tribal lands within mapped historical range:

Sierra Nevada Mountains (43/47%)

San Juan Mountains (52/56%)

Large enough to support populations but very isolated & little-to-no possibility of natural recolonization or sustainability.

Secure Core/Habitat = the percentage of Federal, State, and Tribal lands within the analysis area with no motorized routes that are more than 500 m from an open or gated motorized route and at least 2500 acres and 10 acres in size, respectively





First evaluated secure core for historical range outside of the 6 ecosystems throughout the lower-48 states, the Sierra Nevadas was the largest of these areas.

14



Recovery Planning











Recovery Planning





Approximate size of the GYE and NCDE DMAs, however were n
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Current Distribution

No known population

No known population

Min. 53 in US portion

~55-60

1,068

737 in DMA





~1,900 individuals, the GYE only measures the population within the DMA



Current distributions or occupied range calculated for grizzly bear populations do not include low-density peripheral locations and represent a minimum known area of occupancy, not extent of occurrence



Verified grizzly bears in linkage areas between ecosystems, however, likely few resident grizzly bears outside of the occupied ecosystems
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Individual Needs

Large, intact blocks of land, all life stages to breed, feed, shelter, and disperse

Cover, all life stages to shelter

High-caloric foods, all life stages to feed and breed

Dens, all life stages to shelter, but particularly females that are pregnant or with offspring





AKA habitat needs

Large, intact blocks of land provide for the other 3 habitat needs (cover, high-caloric foods, and dens)

Large, intact blocks of land are areas relatively undisturbed by motorized access or other human development

Human influence has the potential for displacement and interactions that could result in human-caused mortality or other conflicts
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Ecosystem-Level Needs

Abundance

Population trends

Adult female survival and survival of other life stages

Fecundity

Connectivity

Genetic diversity





AKA demographic factors

The greater each demographic factor, the greater the resiliency of each ecosystem

Adult female survival influences abundance and population trends more than the survival rates of males or dependent young so we used that in our table.

Connectivity influences genetic diversity.
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Core Conceptual Model







Grizzly bears in the lower-48 States need multiple, resilient ecosystems distributed across a broad range in order to be redundant and withstand catastrophic events.  Additionally, grizzly bears in the lower-48 States need genetic and ecological diversity in order to preserve variation and adapt to changing conditions
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Analytical Units

Populations within the lower-48 States are referred to as ecosystems

Ecosystems are the larger areas surrounding recovery zones in which grizzly bears occur as part of the same population

The 3 Rs are evaluated at the scale of these ecosystems

Each ecosystem has the potential to provide adequate space and habitat to maintain the grizzly bear as a viable and self-sustaining species

The Recovery Plan acknowledges that linkage is necessary for isolated populations
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North Cascades

Selkirks

Cabinet-Yaak

Northern

Continental Divide

Bitterroot

Greater

Yellowstone





The Selkirk area in the U.S. is the southern tip of the SelkirkMountain Range that extends northward into

Canada (fig. 11). The area of the U.S. portion is limited by the fact that the Selkirk range ends approximately

23 mi (60 kin) south of the border. Because there is not sufficient area for a viable grizzly bear population

on the U.S. side, andbecause the bears in the area regularly move across the border, aportion of the Selkirk

Range on the Canadian sidewas included in the designated SE. The inclusion of thisCanadian area brought

the size of the SEto the approximately2,000 mi2 (5,180 kin2) necessary to support aminimum population of

90bears. It is recognized that the SE is contiguous with grizzly bearhabitat northward into Canada, andthat

the 90 bears projected as the goalin this recovery zone are a subset of amuch larger population. Bears can

and do move between the recovery zone and contiguous habitat to the north. The population goal for the

recovery zoneis set to ensure sufficient bears existthroughout the area to ensureacontinued population in

the U.S. portion of thisrecovery zone. All recovery goals will be revised as necessary or as new information

becomes available.
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Habitat:

Motorized access

Developed sites

Livestock allotments 

Mineral and energy development

Recreation

Vegetation management

Habitat fragmentation

Development on private lands

Activities that may disturb dens

Human-caused mortality:

Management removals

Accidental killings

Mistaken identity kills

Illegal killings

Defense of life kills



Other Stressors:

Disease 

Natural predation & mortality 

Connectivity & genetic health 

Changes in food resources

Effects of climate change 

Catastrophic events (earthquakes and volcanic eruptions) 



Stressors
A potential change in the habitat or demographic resources needed by the species





We evaluated sources, stressors, and other activities that can positively (conservation actions) or negatively (stressors) affect grizzly bears at the individual, ecosystem, or Lower-48 States levels, either currently or into the future (Chapter 5).  We also evaluated the potential cumulative effects of stressors that may act together in concert to influence ecosystem resiliency.  A stressor is defined as the potential change in the habitat or demographic resources needed by the species, such as a decrease in high-caloric foods or a decrease in abundance.  We evaluated the potential effects of three categories of stressors on the grizzly bear:  those with habitat-related effects; sources of human-caused mortality; and other stressors. 
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Federal land protections

Wilderness Act and Inventoried Roadless Areas (IRAs)

Attractant removal

Food storage orders

Conservation easements 

Information and education (I&E) programs

Augmentation or translocation programs



Conservation Efforts
Efforts or mechanisms that reduce or ameliorate stressors, or improve the condition of habitats or demographics, such that the stressor does not individually or cumulatively effect the resiliency of an ecosystem







Stressors & conservation efforts that may affect resiliency of grizzly bear ecosystems





We developed a conceptual model to illustrate the relationships between the stressors, conservation effects, and their potential influence on ecosystem resiliency. Then, we evaluated the potential effects of the stressors on ecosystem resiliency, considering current and future conservation efforts.
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				Habitat Factors		

				Natural, High-Caloric Foods		Large, intact blocks of land

				Body fat data, stable isotope analysis, and/or direct monitoring of food sources		Status of meeting various habitat standards; existence of other protections that ensure habitat security

		High
(4)		Diverse, high-caloric, natural foods are not limiting		Availability of secure habitat is sufficient to meet individual needs

		Moderate
(3)		Diverse, high-caloric, natural foods are somewhat limiting		Availability of secure habitat to meet individual needs is somewhat limiting.

		Low
(2)		Diverse, high-caloric, natural foods are limiting		Availability of secure habitat to meet individual needs is limiting.

		Very Low
(1)				

		Extirpated
(0)		Diverse, high-caloric, natural foods are absent		There is no secure habitat.



Evaluation of Current 

Condition







To evaluate resiliency for each ecosystem, we developed a categorical model, called a condition category table, to calibrate resiliency based on a range of conditions for two habitat factors (natural, high-caloric foods and large intact blocks of land) and six demographic factors (adult female survival, abundance as measured by population targets and number of bears, population trend, fecundity, inter-ecosystem connectivity, and genetic diversity). We selected these habitat and demographic factors based on their importance to resiliency and because we had information to evaluate them relatively consistently across all six ecosystems. 



Evaluating the condition for each habitat and demographic factor
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				Demographic Factors												

				Adult Female Survival		Abundance				Population Trend		Fecundity		Inter-Ecosystem Connectivity		Genetic Diversity

						Population Target		Number of Bears
(3x)								

				Estimate survival rates using data from radio-collared individuals.		Recovery criteria and/or Conservation Strategies indicate population target; the methods we use to estimate the number of bears depends on the ecosystem		The methods we use to estimate the number of bears varies by ecosystem.		The method we use to estimate population trend varies by ecosystem.		A BMU is occupied by a reproductive female at least once in a 6-year window		Monitor immigration into ecosystems during the most recent  generational interval (14 years in the GYE, 10 years in other ecosystems) (through radio-collared bears, DNA sampling, marked individuals)		Effective population size, heterozygosity, allelic richness, inbreeding rates

		High
(4)		Survival rate is above 0.93		At or above target		More than 800 bears		Lambda greater than 1		All BMUs within the recovery zone are occupied		Females have immigrated and bred (demonstrating demographic connectivity)		Sufficient for long-term fitness

		Moderate
(3)		Survival rate is between 0.90–0.93		80–99 percent of target		400–799 bears		Lambda is stable or slightly declining (between 0.98 and 1)		70-99% of the BMUs within the recovery zone are occupied		Males have immigrated and bred (demonstrating genetic connectivity)		Sufficient for short-term fitness

		Low
(2)		Survival rate is below 0.90		50–79 percent of target		91–399 bears		Lambda is below 0.98		50-69$% of the BMUs within the recovery zone are occupied		Evidence of an immigrant that has established a home range within the ecosystem but no documented breeding		Sufficient for short-term fitness, but with high levels of inbreeding

		Very Low
(1)				Less than 50 percent of the target and has evidence of reproduction.		Fewer than 90 bears and a known population				Less than 50% of the BMUs are occupied		Immigrant is documented within the ecosystem but no evidence of home range establishment or breeding		Insufficient for short-term or long-term fitness

		Extirpated
(0)		No known population		No known population		No known population		No known population		No BMUs occupied		No connectivity		No known population



Evaluation of Current Condition:





To evaluate resiliency for each ecosystem, we developed a categorical model, called a condition category table, to calibrate resiliency based on a range of conditions for two habitat factors (natural, high-caloric foods and large intact blocks of land) and six demographic factors (adult female survival, abundance as measured by population targets and number of bears, population trend, fecundity, inter-ecosystem connectivity, and genetic diversity). We selected these habitat and demographic factors based on their importance to resiliency and because we had information to evaluate them relatively consistently across all six ecosystems. 



Evaluating the condition for each habitat and demographic factor
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Evaluation of Current Condition

Scoring Methodology:

Assigned each condition category a number:

High = 4; Medium = 3; Low = 2; Very Low = 1; and Functionally Extirpated (X) = 0

The demographic factor for abundance was weighted 3x due to its relative importance to resiliency

The 2 habitat factors and the other 6 demographic factors were given equal weight

Overall condition score thresholds based on the difference between the highest and lowest possible condition score

High = 3.2-4; Moderate = 2.4-3.2; Low = 1.6 – 2.4; Very low = 0.8-1.6; and Functionally Extirpated = 0.0-0.8

If the demographic factor for number of bears is X then the overall category for the ecosystem is Functionally extirpated
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Current Condition - Resiliency
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Current Condition - Resiliency

Occupies about 6 percent of historical range in lower-48 States

Populations are in high condition in GYE and NCDE

CYE in low condition

SE in moderate condition

No known populations (functionally extirpated) in the Bitterroot and North Cascades





GYE and NCDE – largely because large population sizes, land protections (motorized access standards and Wilderness, etc.); however, GYE is functionally extirprated in the inter-ecosystem connectivity category



CYE – low largely because of currently low population size (which leads to low fecundity, target, and genetic diversity, particularly for the isolated Cabinet portion), will never be high because amount of land available will always limit the number of bears to around 100



SE – Moderate largely because of number of bears, which will always be limited by amount of land available, and current survival rates, genetic diversity and fecundity



BE – at least on individual near the recovery zone, large block of land that is primarily wilderness with potential for ~280 bears



North Cascades – no known population with last sighting in the US portion in 1996, however large block of protected land could support ~200 bears
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Current Condition – 
Redundancy & Representation

Redundancy

Grizzly bears currently occupy 4 ecosystems, 2 = high, 1 = moderate, and 1 = low resiliency

2 ecosystems currently functionally extirpated

Representation

Ecological diversity in the 4 resilient ecosystems





For example, the GYE, contained in the Middle Rockies ecoregion, is dominated by forested, mountainous habitat, and dry sagebrush to the east and south, and includes hydrothermal features and other unique geologic features.  The NCDE includes parts of the Great Plains, Middle Rockies, and Northern Rockies ecoregions, and habitat varies from wet forested lands west of Glacier Park to much drier habitat to the east, including prairie grasslands.  The CYE and SE are both contained within the Rocky Mountains, and are characterized by wet, forested mountains.  The BE is primarily contained in the Idaho Batholith ecoregion, and contains mountainous regions, canyons, dry, partly wooded mountains, grasslands, high glacial valleys, and hot dry canyons. The North Cascades is composed of high, rugged mountains, and has a high concentration of active glaciers.
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Evaluation of Future Condition

Future Condition = 30-45 years

2-3 generation intervals (complete turnover of population)

Time for USFS land management plans to go thru revision & demonstrate efficacy of conservation measures  

Future Scenario 1 – Significantly Decreased Conservation

Future Scenario 2 – Decreased Conservation  

Future Scenario 3 – Continuation of Conservation

Future Scenario 4 – Increased Conservation

Future Scenario 5 – Significantly Increased Conservation

Assumes conditions in Canada remain the same





Future Condition

Funding

Motorized Access

Trains

Livestock (Federal Allotments)

Livestock Operations (Private Lands)

Unsecured Attractants

Developed Sites

Federal Land Protections (i.e., wilderness)



Inventoried Roadless Areas

Forest Plans and National Park Management Plans

State and Tribal Plans

Private Land Development Rate

Translocation, augmentation, or human-facilitated restoration of bears





		FUTURE CONDITION SCENARIO 1 – SIGNIFICANTLY DECREASED CONSERVATION																				

				Habitat Factors				Demographic Factors														 
Future 
Resiliency 

				Natural, High-Caloric Foods		Large, intact blocks of land		Adult Female Survival		Abundance				Population Trend		Fecundity		Inter-Ecosystem Connectivity		Genetic Diversity		

										Population Target		Number of Bears										

		NCDE		High		Moderate		Low		Moderate		Moderate		Low		Moderate		High		High		Moderate

		GYE		High		Moderate		Low		Low		Moderate		Low		Moderate		X		Low		Moderate

		CYE		Moderate		Low		Low		Very Low		Very Low		Low		Very Low		Very Low		Very Low		Very Low

		SE		Moderate		Low		Low		Very Low		Very Low		Low		Very Low		Very Low		Low		Very Low

		BE		Moderate		Low		X		X		X		X		X		X		X		X

		North Cascades		Moderate		Moderate		X		X		X		X		X		X		X		X



Natural high-caloric foods remain high or moderate in large part due to large amount of Wilderness and National Parks

Large intact blocks of land decrease due to increased motorized access and decreased amount of IRAs but Wilderness and National Park protections maintain higher level of protections in the GYE, NCDE, and North Cascades

Decreased conservation measures means increased mortality and decreased inter-ecosystem connectivity within the US





Resiliency decreases but redundancy and representation remain the same.
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Scenario 1





Resiliency decreases but redundancy and representation remain the same.
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Natural high-caloric foods remain high or moderate in large part due to large amount of Wilderness and National Parks

Decreased conservation efforts increase motorized access and human-caused mortality but to a lesser degree than Scenario 1

		FUTURE CONDITION SCENARIO 2 – DECREASED CONSERVATION																				

				Habitat Factors				Demographic Factors														 
Future 
Resiliency 

				Natural, High-Caloric Foods		Large, intact blocks of land		Adult Female Survival		Abundance				Population Trend		Fecundity		Inter-Ecosystem Connectivity		Genetic Diversity		

										Population Target		Number of Bears										

		NCDE		High		Moderate		Moderate		Moderate		High		Moderate		Moderate		High		High		High

		GYE		High		Moderate		Moderate		Low		Moderate		Moderate		Moderate		X		Moderate		High

		CYE		Moderate		Moderate		Moderate		Very Low		Very Low		Moderate		Low		Low		Low		Low

		SE		Moderate		Moderate		Moderate		Very Low		Very Low		Moderate		Low		Moderate		Moderate		Low

		BE		Moderate		Moderate		X		X		X		X		X		Very Low		X		X

		North Cascades		Moderate		Moderate		X		X		X		X		X		X		X		X
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Scenario 2





Resiliency decreases but redundancy and representation remain the same.
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Habitat factors remain the same in the CYE and SE because of their smaller size

Demographic factors improve in the CYE ad SE with increased implementation of motorized access standards and augmentation.

Connectivity is established to the GYE

Continued individuals will likely make it to the BE but it is unlikely that breeding females will make it in the 30 to 45 year time frame

		FUTURE CONDITION SCENARIO 3 – CONTINUATION OF CONSERVATION																				

				Habitat Factors				Demographic Factors														Future Resiliency 

				Natural, High-Caloric Foods		Large, intact blocks of land		Adult Female Survival		Abundance				Population Trend		Fecundity		Inter-Ecosystem Connectivity		Genetic Diversity		

										Population Target		Number of Bears										

		NCDE		High		High		High		High		High		High		Moderate		High		High		High

		GYE		High		High		High		High		Moderate		High		High		Moderate		High		High

		CYE		Moderate		Moderate		High		Moderate		Very Low		High		Moderate		Moderate		Moderate		Moderate

		SE		Moderate		Moderate		High		High		Low		High		Moderate		Moderate		Moderate		Moderate

		BE		Moderate		Moderate		X		X		X		X		X		Low		X		X

		North Cascades		Moderate		Moderate		X		X		X		X		X		X		X		X
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Scenario 3





Resiliency increases but redundancy and representation remain the same
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Habitat factors remain the same in the CYE and SE because of their smaller size

Demographic factors improve in the CYE ad SE with increased implementation of motorized access standards and augmentation.

Connectivity is established to the GYE

Improved conservation increases likelihood of natural recolonization of the BE

Reintroduction to the North Cascades occurs under this scenario

		FUTURE CONDITION SCENARIO 4 – INCREASED CONSERVATION																				

				Habitat Factors				Demographic Factors														Future Resiliency

				Natural, High-
Caloric Foods		Large, intact blocks of land		Adult Female Survival		Abundance				Population Trend		Fecundity		Inter-Ecosystem Connectivity		Genetic Diversity		

										Population Target		Number of Bears										

		NCDE		High		High		High		High		High		High		High		High		High		High

		GYE		High		High		High		High		High		High		High		Moderate		High		High

		CYE		Moderate		Moderate		High		Moderate		Low		High		Moderate		Moderate		Moderate		Moderate

		SE		Moderate		Moderate		High		High		Low		High		Moderate		High		Moderate		Moderate

		BE		Moderate		Moderate		Moderate		Very Low		Very Low		Moderate		Very Low		Low		Very Low		Low

		North Cascades		Moderate		Moderate		Low		Very Low		Very Low		Moderate		Very Low		Very Low		Very Low		Low
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Scenario 4





Resiliency increases and redundancy and representation increase to six instead of 4 ecosystems

48



Habitat factors remain the same in the CYE and SE because of their smaller size

Demographic factors improve in the CYE ad SE with increased implementation of motorized access standards and augmentation.

Connectivity is established to the GYE

Reintroduction to the North Cascades and BE occurs under this scenario

		FUTURE CONDITION SCENARIO 5 – SIGNIFICANTLY INCREASED CONSERVATION																				

		 		Habitat Factors				Demographic Factors														Future Resiliency

				Natural, High-Caloric Foods		Large, intact blocks of land		Adult Female Survival		Abundance				Population Trend		Fecundity		Inter-Ecosystem Connectivity		Genetic Diversity		

										Population Target		Number of Bears										

		NCDE		High		High		High		High		High		High		High		High		High		High

		GYE		High		High		High		High		High		High		High		Mod (look at Lori's map)		High		High

		CYE		Moderate		High		High		High		Low		High		Moderate		High		High		High

		SE		Moderate		High		High		High		Low		High		High		High		High		High

		BE		High		High		Moderate		Very Low		Very Low		High		Very Low		Moderate		Low		Low

		North Cascades		Moderate		High		Moderate		Very Low		Very Low		High		Very Low		Very Low		Low		Low
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Scenario 5





Resiliency increases and redundancy and representation increase to six instead of 4 ecosystems

50



		                       CURRENT    AND   FUTURE RESILIENCY												

				Current Condition		Future Scenario 1
↓↓ Conservation		Future Scenario 2
↓ Conservation		Future Scenario 3
Continuation Conservation		Future Scenario 4
↑ Conservation		Future Scenario 5
↑↑ Conservation

		NCDE		High		Moderate		High		High		High		High

		GYE		High		Moderate		High		High		High		High

		CYE		Low		V Low		Low		Moderate		Moderate		High

		SE		Moderate		V Low		Low		Moderate		Moderate		High

		BE		X		X		X		X		Low		Low

		North Cascades		X		X		X		X		Low		Low







		VIABILITY: CURRENT AND FUTURE 3Rs												

		 		Current Condition		Future Scenario 1
↓↓ Conservation		Future Scenario 2
↓ Conservation		Future Scenario 3
Continuation Conservation		Future Scenario 4
↑ Conservation		Future Scenario 5
↑↑ Conservation

		Resiliency		2 High
1 Moderate
1 Low
2 Extirpated		2 Moderate
2 Very Low
2 Extirpated		2 High
2 Low
2 Extirpated		2 High
2 Moderate
2Extirpated		2 High
2 Moderate
2 Low
 		4 High
2 Low
 

		Redundancy		4 ecosystems, as distributed		4 ecosystems, as distributed		4 ecosystems, as distributed 		4 ecosystems, as distributed		6 ecosystems, as distributed 		6 ecosystems, as distributed

		Representation		Ecological diversity across 4 ecosystems		Ecological diversity across 4 ecosystems		Ecological diversity across 4 ecosystems		Ecological diversity across 4 ecosystems		Ecological diversity across 6 ecosystems		Ecological diversity across 6 ecosystems
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