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Figure 1a) South Selkirk grizzly bear 

population unit in trans-border 

population context 

1b). South Selkirk population unit in 

context of the North American 

grizzly bear distribution 



Figure 2a) Past map of threatened grizzly 

bear population units in British Columbia 

(Hamilton and Austin 2004). This was the 

understanding and policy when the Trans-

border Grizzly Bear Project formed in 

2004. 

Figure 2b) Current map of 

conservation ranking of grizzly bear 

population units in British Columbia 

(Morgan et al. 2020).  
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Figure 19. A close up view of Creston Valley, B.C. connectivity predictions (Proctor et al. 

2015) juxtaposed with Nature Conservancy of Canada (NCC) purchased properties and the 

Creston Valley Wildlife Management Area.  
  

Conserved connectivity lands in Creston Valley corridor 

Nature 
Conservancy 
Canada (NCC) 



Figure 20. Radio collaring a grizzly bear that was about to escalate its pattern 

of conflicts. These events can be an excellent opportunity to educate local 

people and build appreciation for the bears. And providing a measure of 

negative reinforcement to a bear that has come into a farm looking for food, 

can often teach them to avoid people in the future (right panel). 
  

Non-lethal conflict response when appropriate – with BC 
Conservation Officers 



Figure 21. An electric fence set-up around a cherry orchard in the Creston Valley funded 

through our cost- share program and, a bear safety course with bear spray training in 

the Creston Valley. 
  

Figure 22. An electric fence within and on the periphery of the South Selkirk GBPU. 

Fences were planned, organized and overseen by Grizzly Bear Coexistence Solutions 
  

Cost-share electric 
fencing 



Figure 23. Access management applied with Nature Conservancy Canada’s 

Darkwoods property with high overlap with productive huckleberry patches.  
  

Access management on NCC lands near huckleberry patches 



Figure 5a) DNA grid and sampling sites 2020 in the eastern 2/3 

and 2021 in the western 1/3 of the South Selkirk Grizzly Bear 

Population Unit.  

  

Figure 5b) The 2005 grizzly bear DNA survey carried out 

by the Trans-border Grizzly Bear Project.  

2005 survey 2020-2021 survey 



Figure 7. Both sex detections at hair sampling sites of grizzly bears in 

the South Selkirk GBPU in 2020-2021 in southeastern British Columbia.  

Both sex detections 



Figure 8a) Female and b) male grizzly bear detections in the South Selkirk GBPU of southwest 

British Columbia 2020-2021.  

a. b. 

Figure 9) Grizzly bear recaptures (detections at different sites) across years. 

Different colors represent different individuals. Small open circles and +s are 

sites with no detections. 

Male detections Female detections 



SECR estimates Ind
Ave 

Abundance

Abundance     

L 95%CI

Abundance 

U 95% CI

Abundance 

CV

Ave 

Density

Density       

L 95%CI

Density U 

95% CI

2020 55 51.5 40.2 65.9 12.6% 14.3 7.1 29.1

2021 21 17.7 11.8 26.6 21.1% 11.7 7.2 18.8

Overall 76 (73) 69.2 56 85.5 10.8% 17.2 13.5 21.8

2020N (2005 equivalent) 44 44.2 33 59.1 15% 21.9 16.4 29.3

2005 30 32 22.3 46 19% 15.1 10.5 21.7

Closed estimates Ind Chao L 95%CI U 95% CI

2020 55 67.1 59.3 88.7

2021 21 27.3 5.2 22.5

Overall 76 (73) 90.4 73 106.2

Proctor et al 2007 58 50 70

Open abundance estimate 

Closure corrected  estimate - average abundance & density 
at any one time 



No Model AICc ΔAICc wi K logLik

1 Huckleberry 3k + greenness 3k + road density 3k + alpine 8k 1299.7 0 0.44 11 -636.8

3 Huckleberry 3k + road density 3k 1306.3 6.6 0.02 9 -642.8

4 Huckleberry 8k + greenness 3k + road density 3k 1306.4 6.7 0.02 10 -641.5

5 Huckleberry 8k + secure habitat 1306.9 7.2 0.01 9 -643.1

6 constant 1315.5 15.8 0 7 -649.9

SECR model with “explanatory” covariates 

Detections vs road density GB Density vs secure habitat & huckleberry 

Figure 10a) Road density average over a 3k 

radius with both sex grizzly detections in the 

South Selkirk GPBU in southeastern B.C. 

2020-2021. 

  

  

Figure 10b) Grizzly density relative to 

secure habitat & huckleberry patches. 

  

  



Figure 11. Grizzly bear both sex grizzly density surface based on the 

most supported model in Table 5 in the South Selkirk GBPU of southeast 

British Columbia 2020-2021. Detections and the number within sub-

areas is the density with the population (abundance in parentheses).   

GB Abundance & Density in Sub Areas 



Figure 12a) Mothers and offspring 

detected during 2020-2021 grizzly bear 

survey in the South Selkirk GBPU 2020-

2021.  

  

  

Figure 12b) All Canadian grizzly bear 

mothers and offspring detected in our 

long-term genetic data set.  

  

  

Mothers & offspring detected  
during survey 

Mothers & offspring detected  
long-term 
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b 

Population assignments – evidence of migrants 

Figure 14. Assignments of population of origin for grizzly bear genotypes in the South Selkirks a) prior to 2006 and 

b) up through 2021. Both South Selkirk grizzly bears are compared to grizzly bears in the Purcell Mountains to the 

east. Immigrants into the South Selkirks are represented by the red dots (detected in the Selkirks) within the 

cluster of white dots (assign to the Purcells their likely population of origin) to the right within each panel. Note 

the very few immigrants into the South Selkirks in the top pre 2006 panel and the many more immigrants in the 

right panel (red dots within the black oval) with bears up through 2021. This demonstrates that we had detected 

very few immigrants into the South Selkirk population before 2006 (Proctor et al. 2005, 2012, 2018) and many 

more currently.  

  

Prior to 2006 

After 2006 to 
2021 



Figure 15a. Grizzly bear family pedigrees showing immigrants from the Purcell Mts. into the South 

Selkirk population. Panel a) depicts  immigrant Cpt Hook, an offspring of Maeve and Bob from the 

Purcell Mts. and eventually had 13 offspring (5F, 8M) 8 different females in the South Selkirks. Panel b) 

shows Immigrant male 14151 an offspring of Kelly and Kidd from the Purcell Mts. and eventually had 3 

offspring (1F, 2M) with two mothers. Bears with names were live captured and radio collared. 15141 

was also detected in the U.S, open circles) 

  

a b 

Breeding after immigration – family pedigrees 



Figure 13a) Grizzly bear immigrants 

into the South Selkirk GBPU in 

southeast British Columbia prior to 

2006. Adapted from Proctor et al. 

(2018) 

a 

Figure 13b) Grizzly bear immigrants 

into the South Selkirk GBPU (9) and 

27 offspring representing gene flow 

in southeast British Columbia as of 

2021.  

b 
Post 2006 Prior to 2006 

9 immigrants 
that bred 27 
offspring 
(12F, 15M) 



Figure 16. Updated grizzly bear mortality graphs from Proctor et al. (2018), data extended to 

2021. a) The Canadian South Selkirk population between 1984-2003 (raw data regression, P = 

0.45) and b) the South Selkirk between 2004-2021 (raw data regression, P = 0.10), and c) the 

control population that received no enhanced conflict management, B.C. South Rocky population 

between 1980 and 2021 (raw data regression, P < 0.001). 
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A decrease in human-caused non-hunt mortality 

Post 2006 Prior to 2006 

The adjacent 
South Rockies 

South  
Selkirks 



Figure 17. Grizzly bear mortality rate as a proportion of population size over almost 2 

decades in the Canadian South Selkirk GBPU. We estimated annual population size by using 

our 2005 estimate and applying a 2.9% annual increase as measured by Kasworm et al. 

(2022) data presented is a 3 year running average, raw data regression, P = 0.07). 

  
  

  

  

  

  

Human-caused non-hunt mortality 
relative to population size – that was 
increasing 



Recovery targets from MacHutchon and Proctor (2016)  
and results from the 2020-2021 grizzly bear DNA-based survey.  
 

2020-21 DNA survey equivalent to 2007 estimate Proctor et al 2007

Recovery metric M&P 2016 SECR Not closure corrected Not closure corrected

SS Abundance 80 69 (56-85) 90 (78-128) 58 (50-70)

East SS abundance 2005 vs 2020 44 (33-59) 32 (22-46)

Population trend stable to increasing 2% annual increase

Females, 50% of pop 40 44 detected

Reproductive females 20 17 detected (21 estimated)

F Reproduction distribution 5 of 6 subareas 6 of 6 subareas

Female mortality 1 reported / year 0.5 reported / year

Periodic immigrants 2 / 10yrs 1 F, 11 M

Immigrant breeding - geneflow periodic
15F & 15M offspring from 

immigrant parent

12 F 



Would these patterns have happened naturally, with the 
status quo as it was in the early 2000s?  
 
 

My answer is “to some degree, yes” 
International population was increasing from  
1983- 2002: ~1.9% 
1983 – 2021: ~3.1% 
 
But we have detected some profound improvements, particularly in connectivity. 
When I started, any bear in the Creston Valley had a life span of about 3 days.  

 

Other populations have been increasing, in BC, Alberta, & the US 
 
We never have perfect matched case controlled studies 
 



Think beyond bears to the wider ecosystem 

This work inspired 
“Kootenay Connect” 
a region-wide 
Ecological Corridors 
project. 
Now in year 4 of 7 

Figure 18. A Nature Conservancy Canada display in the Creston Valley describing an Ecological 

Corridor inspired by the overlap of B.C’s endangered northern leopard frog habitat within a 

grizzly bear corridor between the Purcell and South Selkirk Mountains.   


