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Figure S1. Relative migration networks between landscape regions for black bears, obtained using Jost’s D as a measure of genetic distance. The arrows indicate the direction of gene flow and their thickness represents the magnitude of gene flow.
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Figure S2. Relative migration networks between landscape regions for black bears, obtained using Nei’s Gst as a measure of genetic distance. The arrows indicate the direction of gene flow and their thickness represents the magnitude of gene flow.
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Figure S3. Relative migration networks between landscape regions for leopards, obtained using Jost’s D as a measure of genetic distance. The arrows indicate the direction of gene flow and their thickness represents the magnitude of gene flow.
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Figure S4. Relative migration networks between landscape regions for leopards, obtained using Nei’s Gst as a measure of genetic distance. The arrows indicate the direction of gene flow and their thickness represents the magnitude of gene flow.









[image: ]Figure S5. Redundancy Analysis (RDA) biplot illustrating the results of RDA conducted on allele frequency data for black bear and leopard. Open circles indicate the ordinated allele frequencies, while the arrows represent spatial polynomials selected through forward selection.
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Figure S6. Spatial patterns of genetic diversity indices of black bear and leopard (a & e). Allelic richness (Ar) (b & f). Expected heterozygosity (c & g). Observed heterozygosity (d & h). FIS. under isolation-by-distance (IBD). Upper row: Black bear; Lower row: Leopard







Figure S7. Spatial patterns of effective population size (Ns) (a). Black bear (b). Leopard under isolation-by distance (IBD)















Table S3. Genetic distance measure (FST) between landscape region pairs for black bears in Himachal Pradesh.
	 
	Chamba
	Kangra
	Kinnaur
	Kullu
	Mandi
	Shimla
	Sirmaur

	Chamba
	0
	
	
	
	
	
	

	Kangra
	0.12
	0
	
	
	
	
	

	Kinnaur
	0.06
	0.07
	0
	
	
	
	

	Kullu
	0.07
	0.07
	0.02
	0
	
	
	

	Mandi
	0.10
	0.10
	0.05
	0.05
	0
	
	

	Shimla
	0.07
	0.07
	0.03
	0.03
	0.04
	0
	

	Sirmaur
	0.23
	0.20
	0.15
	0.15
	0.17
	0.15
	0




Table S4. Genetic distance measure (FST) between landscape region pairs for leopards in Himachal Pradesh.
	 
	Bilaspur
	Chamba
	Hamirpur
	Kangra
	Kinnaur
	Kullu
	Mandi
	Shimla
	Sirmaur
	Solan
	Una

	Bilaspur
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chamba
	0.1
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hamirpur
	0.18
	0.19
	0
	 
	 
	 
	 
	 
	 
	 
	 

	Kangra
	0.05
	0.09
	0.13
	0
	 
	 
	 
	 
	 
	 
	 

	Kinnaur
	0.07
	0.11
	0.16
	0.05
	0
	 
	 
	 
	 
	 
	 

	Kullu
	0.06
	0.1
	0.16
	0.05
	0.02
	0
	 
	 
	 
	 
	 

	Mandi
	0.06
	0.08
	0.15
	0.05
	0.02
	0.02
	0
	 
	 
	 
	 

	Shimla
	0.06
	0.08
	0.14
	0.03
	0.03
	0.02
	0.02
	0
	 
	 
	 

	Sirmaur
	0.05
	0.07
	0.14
	0.03
	0.03
	0.04
	0.03
	0.02
	0
	 
	 

	Solan
	0.04
	0.08
	0.15
	0.03
	0.03
	0.03
	0.03
	0.03
	0.02
	0
	 

	Una
	0.26
	0.3
	0.33
	0.23
	0.25
	0.23
	0.25
	0.25
	0.26
	0.26
	0







Table S5. Migration rates among landscape regions for black bears detected using BayesAss with 95% credible set.
	 
	Chamba
	Kangra
	Kinnaur
	Kullu
	Mandi
	Shimla
	Sirmaur

	Chamba
	0.885±0.024
	0.013±0.010
	0.009±0.009
	0.034±0.016
	0.008±0.007
	0.023±0.013
	0.008±0.008

	Kangra
	0.027±0.021
	0.833±0.036
	0.019±0.017
	0.028±0.019
	0.013±0.012
	0.039±0.024
	0.013±0.012

	Kinnaur
	0.007±0.005
	0.006±0.006
	0.925±0.022
	0.005±0.005
	0.004±0.004
	0.038±0.019
	0.003±0.003

	Kullu
	0.010±0.007
	0.011±0.009
	0.076±0.029
	0.800±0.033
	0.005±0.005
	0.079±0.023
	0.004±0.004

	Mandi
	0.027±0.019
	0.025±0.024
	0.047±0.030
	0.035±0.028
	0.695±0.022
	0.114±0.040
	0.018±0.017

	Shimla
	0.008±0.006
	0.007±0.006
	0.014±0.011
	0.005±0.005
	0.005±0.005
	0.943±0.017
	0.005±0.005

	Sirmaur
	0.023±0.022
	0.031±0.028
	0.045±0.034
	0.031±0.028
	0.025±0.023
	0.099±0.046
	0.692±0.023





















Table S6. Migration rates among landscape regions for leopards detected using BayesAss with 95% credible set.
	 
	Bilaspur
	Chamba

	Hamirpur

	Kangra

	Kinnaur

	Kullu

	Lahual & Spiti

	Mandi

	Shimla

	Sirmaur

	Solan

	Una


	Bilaspur
	0.683±0.016
	0.015±0.014
	0.015±0.014
	0.015±0.014
	0.015±0.015
	0.024±0.021
	0.016±0.015
	0.027±0.020
	0.067±0.030
	0.057±0.030
	0.053±0.026
	0.015±0.014

	Chamba
	0.019±0.018
	0.687±0.019
	0.020±0.019
	0.020±0.019
	0.035±0.029
	0.029±0.024
	0.020±0.019
	0.030±0.026
	0.040±0.026
	0.060±0.031
	0.020±0.019
	0.020±0.019

	Hamirpur
	0.021±0.019
	0.021±0.020
	0.687±0.019
	0.021±0.020
	0.022±0.021
	0.049±0.032
	0.021±0.019
	0.021±0.020
	0.027±0.025
	0.063±0.032
	0.027±0.024
	0.021±0.019

	Kangra
	0.014±0.013
	0.014±0.013
	0.013±0.013
	0.680±0.013
	0.018±0.017
	0.045±0.029
	0.014±0.013
	0.031±0.023
	0.029±0.019
	0.097±0.033
	0.032±0.026
	0.013±0.013

	Kinnaur
	0.007±0.006
	0.007±0.006
	0.007±0.007
	0.006±0.006
	0.797±0.034
	0.023±0.016
	0.007±0.007
	0.079±0.029
	0.021±0.013
	0.030±0.021
	0.010±0.009
	0.007±0.007

	Kullu
	0.008±0.008
	0.008±0.007
	0.007±0.007
	0.007±0.007
	0.046±0.026
	0.756±0.037
	0.008±0.008
	0.043±0.026
	0.037±0.016
	0.055±0.020
	0.018±0.014
	0.008±0.009

	Lahual & Spiti
	0.029±0.027
	0.029±0.027
	0.029±0.027
	0.029±0.026
	0.026±0.024
	0.025±0.023
	0.698±0.028
	0.026±0.023
	0.026±0.024
	0.026±0.023
	0.030±0.027
	0.029±0.027

	Mandi
	0.006±0.006
	0.006±0.006
	0.006±0.006
	0.006±0.006
	0.046±0.022
	0.015±0.017
	0.006±0.006
	0.783±0.033
	0.054±0.019
	0.039±0.024
	0.028±0.014
	0.006±0.006

	Shimla
	0.005±0.005
	0.005±0.005
	0.006±0.006
	0.006±0.006
	0.056±0.019
	0.013±0.012
	0.005±0.005
	0.041±0.018
	0.780±0.023
	0.029±0.017
	0.047±0.017
	0.006±0.006

	Sirmaur
	0.006±0.006
	0.006±0.006
	0.006±0.006
	0.006±0.006
	0.035±0.019
	0.011±0.010
	0.006±0.006
	0.050±0.019
	0.038±0.015
	0.792±0.029
	0.038±0.017
	0.006±0.006

	Solan
	0.005±0.005
	0.005±0.005
	0.005±0.005
	0.006±0.005
	0.015±0.013
	0.012±0.010
	0.006±0.005
	0.047±0.022
	0.038±0.013
	0.069±0.026
	0.788±0.024
	0.005±0.005

	Una
	0.025±0.023
	0.026±0.024
	0.026±0.024
	0.026±0.024
	0.024±0.022
	0.025±0.024
	0.025±0.023
	0.026±0.023
	0.024±0.022
	0.049±0.031
	0.031±0.027
	0.694±0.024









Table S6. Results of migrant analysis (First-generation migrants) for black bear among different landscape regions across the study region detected using GENECLASS-2.
	S.No.
	Sampling location
	Geneclass Assigned pop
	GENECLASS F0 migrant value [LOG(L_home)/L_Max)]
	GENECLASS P-value

	1
	Chamba
	Kangra
	8.84
	0.001

	2
	Chamba
	Lahaul & Spiti
	9.545
	0.000

	3
	Kangra
	Kinnaur
	9.734
	0.001

	4
	Kangra
	Mandi
	6.442
	0.004

	5
	Kangra
	Lahaul & Spiti
	10.221
	0.000

	6
	Kinnaur
	Solan
	7.764
	0.002

	7
	Kullu
	Solan
	9.892
	0.000

	8
	Kullu
	Kangra
	5.357
	0.009

	9
	Kullu
	Kangra
	7.464
	0.002

	10
	Mandi
	Kullu
	6.188
	0.009

	11
	Mandi
	Shimla
	6.134
	0.008

	12
	Mandi
	Solan
	6.704
	0.005

	13
	Mandi
	Shimla
	6.068
	0.004

	14
	Shimla
	Lahaul & Spiti
	7.146
	0.003

	15
	Shimla
	Sirmaur
	7.1
	0.004

	16
	Shimla
	Sirmaur
	6.939
	0.003

	17
	Sirmaur
	Kinnaur
	2.063
	0.009

	17
	Sirmaur
	Shimla
	4.122
	0.005



Table S7. Results of migrant analysis (First-generation migrants) for leopard among different landscape regions across the study region detected using GENECLASS-2.
	S.No.
	Sampling location
	Geneclass Assigned pop
	GENECLASS F0 migrant value [LOG(L_home)/L_Max)]
	GENECLASS P-value

	1
	Bilaspur
	Hamirpur
	4.334
	0.007

	2
	Bilaspur
	Solan
	4.178
	0.009

	3
	Chamba
	Solan
	5.013
	0.009

	4
	Kangra
	Shimla
	6.578
	0.004

	5
	Kullu
	Shimla
	5.894
	0.004

	6
	Una
	Kangra
	4.365
	0.00
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