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Figure S1 Map showing the direction of the ca80 transects performed during the season 2015-2016 and 2017-2018 across the study site. Arrows show the direction of transects performed across 11 different areas.


Table S1. Sample size of hazel grouse droppings collected according to year, visits at each transect (n=5) and number of survey days needed to cover the entire study area. For the year 2017-2018 we also collected microhabitat data at random locations equal to the number of samples collected. 
	Year
	Visit
	Weeks
	N. surveying days
	N. samples collected
	Random points

	2015-2016
	1
	From 22/12/2015 to 8/1/2016
	8
	9
	NA

	2015-2016
	2
	From 17/1/2016 to 29/1/2016
	11
	28
	NA

	2015-2016
	3
	From 2/2/2016 to 26/3/2016
	9
	11
	NA

	2015-2016
	4
	From 27/3/2016 to 11/4/2016
	9
	27
	NA

	2015-2016
	5
	From 14/4/2016 to 29/4/2016
	11
	2
	NA

	2017-2018
	1
	From 28/11/2017 to 7/12/2017
	5
	19
	19

	2017-2018
	2
	From 18/12/2017 to 23/12/2017
	4
	27
	27

	2017-2018
	3
	From 11/1/2018 to 15/1/2018
	4
	33
	33

	2017-2018
	4
	From 6/2/2018 to 16/2/2018
	4
	16
	16

	2017-2018
	5
	From 27/2/2018 to 26/3/2018
	5
	22
	22






[bookmark: _Hlk68687297]Table S2. Results of univariate conditional regression models (clogit) testing the probability of hazel grouse occurrence based on the comparison between droppings location and an equal number random points. All variables were tested for their linear and quadratic term against the null model. Supported variables (ΔAICc <2) are shown with their relative relationship (+: linear positive; -: linear negative; ∩ humped-shaped). All supported variables were subsequently included in a global model in order to assess a minimum adequate model (Table S4).
	Variable type
	Variable
	Supported variables by group

	Topography (mean value within 10m radius)
	Elevation derived from Digital Elevation Model
	∩

	
	Slope derived from Digital Elevation Model
	∩

	
	Aspect derived from Digital Elevation Model
	Not supported

	Tree abundance according to different diameters at breast height: <10 cm, 10–20 cm, 20-30 cm, 30-40, 40-50 cm, >50cm
	Norway spruce Picea abies
	[bookmark: _Hlk103748223]<10 cm ∩, 10–20 cm ∩, 20-30 cm ∩

	
	European beech Fagus sylvatica
	[bookmark: _Hlk103748258]<10 cm -, 10–20 cm -, 20-30 cm -, 30-40 cm

	
	European larch Larix decidua
	20-30 cm +

	
	Silver fir Abies alba
	Poorly represented

	
	Sorbus spp.
	10–20 cm + 

	
	Hazel Corylus avellana
	<10 cm ∩

	Ground cover
	Grass (% cover within 10m radius)
	-

	
	Snow (% cover within 10m radius
	∩ (excluded as correlated with snow depth)

	
	Snow depth (average of 4 random samples taken within 10m radius)
	∩

	
	Moss (% cover within 10m radius
	Not supported

	
	Vaccinium spp. (% cover within 10m radius
	Poorly represented

	
	Deadwood (% cover within 10m radius
	Not supported

	
	Leaf litter (% cover within 10m radius
	∩

	
	Bare ground (% cover within 10m radius
	Poorly represented

	
	Rock (% cover within 10m radius
	∩

	
	Erica carnea (% cover within 10m radius
	Poorly represented

	
	Number of tree stumps (within 10m radius)
	Poorly represented

	
	Number of ant nests (within 10m radius)
	Poorly represented

	
	Herbivore browsing intensity (none, low, medium, high)
	-

	Trails and roads
	Distance to trails (m)
	-

	
	Distance from roads closed to traffic (m)
	∩

	
	Distance from roads open to traffic (m)
	Not supported




Table S3. Sample size of the datasets used in the different analyses. The total number of faecal samples and the corresponding number of unique individuals (as identified after microsatellite genotyping) included in each analysis are reported, divided by year and sex. Microsatellite genotyping was used for individual assignment, on which all the other analyses rely; a total of 216 faecal samples were successfully genotyped.  Sample sizes for the other analyses were chosen according to trade-off between lab costs and sample representativeness (for the diet analysis) and other analytical issues (see below notes). 

	Dataset
	Year
	No. of faecal samples
	No. of unique individuals
	No. of individual females
	No. of individual Males

	Microsatellite genotyping
	2015-2016
	82
	34
	17
	17

	
	2017-2018
	134
	24
	13
	11

	
	Overall
	216
	431
	22
	21

	Microhabitat selection
	2015-2016
	No environmental variables collected

	
	2017-2018
	1172 
	24
	13 (represented by 67 faecal samples)
	11 (represented by 50 faecal samples)

	Community interest vs non-Community Interest
	2015-2016 
	762 
	34
	17(represented by 38 faecal samples)
	17(represented by 38 faecal samples)

	
	2017-2018
	1172 
	24
	13 (represented by 67 faecal samples)
	11 (represented by 50 faecal samples)

	
	Overall
	1933
	43
	22
	21

	Diet
	2015-2016 
	37
	34
	17 (represented by 18 faecal samples)
	17 (represented by 19 faecal samples)

	
	2017-2018
	35
	24
	13 (represented by 21 faecal samples)
	11 (represented by 14 faecal samples)

	
	Overall
	724
	43
	22 (represented by 39 faecal samples)
	21 (represented by 33 faecal samples)

	Home range size and density
	2015-2016 
	762
	34
	17
	17

	
	2017-2018
	1172
	24
	13
	11

	
	Overall
	193
	43
	22
	21



1 15 individuals were sampled in both years; 2 we excluded duplicates (i.e. faecal samples collected on the same day at very close proximity < 50cm to each other and belonging to the same individual as mostly likely part of the same faeces); equal number of random points n=117; 3 we excluded points occurring on grassland and created an equal number of random locations specifically on forest habitats (see Methods); 4 at least one faecal sample was included in the diet analysis for each of the 43 identified individuals; additional faecal samples were processed to ensure adequate representativeness of both sexes and the different years (according to sample availability).



2

Table S4. Coefficients estimates of most supported conditional regression models (“clogit”; Table S1) describing winter microhabitat selection in hazel grouse for the year 2017-2018. Variables included in the global model were the most supported ones according to previous univariate tests (Table S2). Top row shows the minimum adequate model (ΔAICc <2; Table 1).



	Slope
	Roads no traffic
	Roads no traffic 2
	Snow depth
	Hazel <10cm
	(Hazel <10cm)2
	Beech <50cm 
	Spruce <30cm
	(Spruce <30cm)2
	Sorbus spp. 10-20cm ø
	Grass 
	Ungulate
	AICc
	ΔAICc
	weight

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	-0.57
	-0.67
	-1.26
	-1.60
	3.01
	-0.34
	-0.83
	0.56
	-0.84
	1.61
	-1.10
	+
	131.46
	0.00
	0.33
	

	
	-0.90
	-1.09
	-1.62
	3.27
	-0.39
	-0.80
	0.75
	-0.89
	1.61
	-1.04
	+
	133.83
	2.37
	0.10
	

	-0.54
	-0.63
	-1.00
	-1.62
	1.85
	
	-0.79
	0.49
	-0.73
	1.46
	-1.04
	+
	134.12
	2.65
	0.09
	

	-0.63
	-0.54
	-1.04
	-1.54
	1.88
	
	-0.75
	0.44
	-0.71
	1.42
	-1.00
	+
	134.59
	3.13
	0.07
	






Table S5. Mean and standard error (in brackets) of most representative environmental variables for female, male, both sexes and random points collected in 2017-2018. P-value indicates statistical differences (in bold) between males and females in mean values according to unpaired two-samples t-test. When including in the analysis further samples also from the year 2015-2016 we did not detect any differences in elevation between sexes (p=0.22) but a significance effect remained for roads closed to traffic (p=0.02).

	Variable
	Females
	Males
	p-value
	both sexes
	Random points

	Elevation
	1397.85 (13.38)
	1328.44 (12.97)
	0.0004
	1368.19 (9.94)
	1365.87 (11.53)

	Slope
	21.44 (0.75)
	19.57 (1.01)
	0.13
	20.64 (0.615)
	21.82 (0.78)

	Norway spruce <10cm DBH
	16.46 (1.91)
	16.38 (2.13)
	0.97
	16.43 (1.42)
	13.61 (2.46)

	Norway spruce 10–20 cm DBH
	9.12 (1.67)
	7.02 (1.18)
	0.34
	8.22 (1.1)
	4.7 (1.21)

	Norway spruce 20–30 cm DBH
	3.75 (0.6)
	3.9 (1.12)
	0.88
	3.81 (0.59)
	3.4 (0.8)

	European beech <10cm DBH
	0.97 (0.4)
	1.14 (0.37)
	0.76
	1.04 (0.28)
	2.12 (039)

	European beech 10–20 cm DBH
	0.94 (0.34)
	0.46 (0.18)
	0.25
	0.73 (0.21)
	1.48 (0.29)

	European beech 10–20 cm DBH
	0.61 (021)
	0.16 (0.07)
	0.08
	0.42 (0.13)
	1.1 (0.28)

	Larch 20-30cm DBH
	0.61 (0.13)
	0.44 (0.11)
	0.34
	0.54 (0.09)
	0.31 (0.07)

	Sorbus 10-20cm DBH
	0.22 (0.08)
	0.3 (0.11)
	0.59
	0.25 (0.07)
	0.02 (0.01)

	Hazel <10cm DBH
	16.58 (3.13)
	16.74 (4.35)
	0.97
	16.65 (2.57)
	3.53 (1.1)

	Grass cover %
	9.43 (2.06)
	8.18 (1.96)
	0.67
	8.9 (1.44)
	15.61 (2.4)

	Snow cover %
	52.92 (3.73)
	56.76 (3.86)
	0.48
	54.56 (2.69)
	65.03 (3.14)

	Snow depth (cm)
	4.95 (0.65)
	5.304 (0.71)
	0.72
	5.1 (0.48)
	12.56 (1.78)

	Leaf litter cover %
	25.55 (2.93)
	27.08 (3.5)
	0.73
	26.2 (2.24)
	9.5 (1.46)

	Rock cover %
	1.65 (0.43)
	1.04 (0.35)
	0.29
	1.39 (0.29)
	0.85 (0.29)

	Distance from trails (m)
	91.72 (8.44)
	79.81 (10.21)
	0.37
	86.63 (6.5)
	130.77 (9.46)

	Distance from roads closed to traffic (m)
	199.7 (17.14)
	138.44 (14.76)
	0.01
	173.52 (11.96)
	249.09 (20.89)






Table S6. Comparison of mean abundance and relative standard error (in brackets) of most common trees and shrubs according to different diameter at breast height (DBH) derived from random points occurring in Community Interest Habitats (n=52) and Non-Community Interest habitats (n=55). P-value indicates statistical differences (in bold) in mean values between the two classifications according to unpaired two-samples t-tests.

	Variable
	Community Interest
	[bookmark: _Hlk98582186]Non-Community Interest
	p-value

	Norway spruce <10cm DBH
	12.58 (2.35)
	17 (4.68)
	0.41

	Norway spruce 10–20 cm DBH
	2.36 (0.68)
	7.76 (2.44)
	0.04

	Norway spruce 20–30 cm DBH
	1.35 (0.29)
	5.96 (1.62)
	0.007

	Norway spruce 30-40cm DBH
	1.94 (0.42)
	1.53 (0.44)
	0.5

	Norway spruce 40-50cm DBH
	0.65 (0.14)
	0.58 (0.16)
	0.74

	Norway spruce >50cm DBH
	0.1 (0.04)
	0.29 (0.11)
	NA

	Silver fir <10cm DBH
	8.96 (2.18)
	0.11 (0.11)
	<0.0001

	Silver fir 10–20 cm DBH
	3.23 (0.67)
	0.18 (0.1)
	<0.0001

	Silver fir 20–30 cm DBH
	3.13 (0.84)
	0.25 (0.14)
	<0.0001

	Silver fir 30-40cm DBH
	4.08 (0.11)
	0.11 (1.63)
	0.01

	Silver fir 40-50cm DBH
	0.88 (0.32)
	0.07 (0.07)
	0.01

	Silver fir >50cm DBH
	0.15 (0.06)
	0
	0.007

	Larch <10cm DBH
	0.02 (0.02)
	0
	0.31

	Larch 10–20 cm DBH
	0.27 (0.11)
	0.45 (0.2)
	0.43

	Larch 20–30 cm DBH
	0.17 (0.01)
	0.49 (0.11)
	0.04

	Larch 30-40cm DBH
	0.71 (0.3)
	1.14 (0.31)
	0.32

	Larch 40-50cm DBH
	0.19 (0.07)
	0.89 (0.27)
	0.02

	Larch >50cm DBH
	0
	0.2 (0.1)
	0.051

	Beech <10cm DBH
	3.44 (0.7)
	1.25 (0.44)
	0.009

	Beech 10–20 cm DBH
	2.44 (0.53)
	0.84 (0.3)
	0.009

	Beech 20–30 cm DBH
	1.54 (0.39)
	0.84 (0.46)
	0.25

	Beech 30-40cm DBH
	1.96 (0.82)
	0.13 (0.05)
	0.02

	Beech 40-50cm DBH
	0.06 (0.03)
	0.02 (0.02)
	0.28

	Beech >50cm DBH
	0
	0
	NA

	Hazel <10cm DBH
	0.19 (0.19)
	7.33 (2.24)
	0.002

	Sorbus spp. 10–20cm DBH
	0
	0.51 (0.28)
	0.17





Table S7. Summary of the model selection for the 16 competing models based on different covariate combinations on density (D), baseline encounter probability (p0) and scale parameter σ (“sigma” in table). Reported are also the number of parameters (npar), the log likelihood (logLik), the Akaike information criteria with a correction for small sample sizes (AICc), the AICc difference between the current model and the one with the lowest AICc, and the Akaike’s weight (AICcwt). The model selected for inference is in bold. “year” denotes study year, “sex” denotes sex, “t” denotes seasonality, and “1” denotes constant. 

	Model
	XX
	npar
	logLik
	AICc
	dAICc
	AICcwt

	M11
	        D~year p0~year sigma~1
	5
	-1119.695
	2250.544
	0
	1

	M1
	              D~year p0~1 sigma~1
	4
	-1134.334
	2277.423
	26.879
	0

	M5
	              D~year p0~t sigma~1
	8
	-1411.064
	2841.067
	590.523
	0

	M15
	D~year p0~year + sex + t sigma~1
	10
	-1436.489
	2897.659
	647.115
	0

	M16
	D~year p0~year + sex + t sigma~sex
	11
	-1436.115
	2899.97
	649.426
	0

	M12
	        D~year p0~year sigma~sex
	6
	-1444.664
	2902.975
	652.431
	0

	M13
	    D~year p0~year + sex sigma~1
	6
	-1444.995
	2903.638
	653.094
	0

	M14
	    D~year p0~year + sex sigma~sex
	7
	-1444.621
	2905.482
	654.938
	0

	M6
	              D~year p0~t sigma~sex
	9
	-1450.458
	2922.665
	672.121
	0

	M7
	          D~year p0~sex + t sigma~1
	9
	-1450.923
	2923.596
	673.052
	0

	M8
	          D~year p0~sex + t sigma~sex
	10
	-1450.449
	2925.579
	675.035
	0

	M3
	              D~year p0~1 sigma~sex
	5
	-1458.933
	2929.019
	678.475
	0

	M2
	              D~year p0~sex sigma~1
	5
	-1459.399
	2929.951
	679.407
	0

	M4
	              D~year p0~ sex sigma~ sex
	6
	-1458.924
	2931.495
	680.951
	0

	M9
	          D~year p0~ sex * t sigma~1
	13
	-1449.983
	2934.239
	683.695
	0

	M10
	          D~year p0~ sex * t sigma~sex
	14
	-1449.509
	2936.785
	686.241
	0






	Parameter (scale)
	Mean
	SE
	Lower 85% CI
	Upper 85% CI

	Intercept of density (log)
	-3.090
	0.199
	-3.377
	-2.803

	Year effect on density (log)
	-0.638
	0.289
	-1.054
	-0.223

	Intercept of baseline encounter probability p0 (logit)
	-5.722
	0.296
	-6.148
	-5.296

	Year effect on the baseline encounter probability p0 (logit)
	0.929
	0.258
	0.557
	1.301

	Scale parameter σ (log)
	5.417
	0.055
	5.338
	5.497


Table S8. Maximum likelihood estimates for the hazel grouse population. Estimates were derived from the most supported model (M11 in Table 1). The scale of the parameter is reported in parenthesis.



[bookmark: _Hlk103765271]Table S9 Summary statistics for individual capture histories used in the SCR analysis. n=number of individuals detected on each occasion, u=number of individuals detected for the first time on each occasion, f=number of individuals detected exactly f={1, …, 5} times; M(t+1)=cumulative number of individuals detected; detections=number of detections, including within-occasion ’recaptures. Proportion of males seen both years were 0.67, while the proportion of females seen both years were 0.64.

	Year 1

	
	Visit 1
	Visit 2
	Visit 3
	Visit 4
	Visit 5
	Total

	n
	7
	18
	8
	20
	2
	55

	u
	7
	13
	5
	9
	0
	34

	f
	19
	10
	4
	1
	0
	34

	M(t+1)
	7
	20
	25
	34
	34
	34

	detections
	8
	27
	11
	28
	2
	76

	Year 2

	
	Visit 1
	Visit 2
	Visit 3
	Visit 4
	Visit 5
	Total

	n
	10
	17
	14
	12
	9
	62

	u
	10
	10
	4
	0
	0
	24

	f
	4
	11
	4
	1
	4
	24

	M(t+1)
	10
	20
	24
	24
	24
	24

	detections
	19
	27
	33
	16
	22
	117


















Table S10. Concentration of PCR reagents and temperature profile of loci used in the genetic analysis. Ta = optimal annealing temperature; *decreasing the annealing temperature of 1° C at each cycle. ** decreasing the annealing temperature of 0.5° C at each cycle. MPX1 (TUT1, TUT2, TUT3); MPX2 (BG15-BG16-BG18); MPX3 (ADL142, ADL184, ADL240); MPX4 (BG4, BG6).
	 
Reagents (concentration)
	Locus

	
	Control region
	CHD
	MPX1
	MPX2
	MPX3
	MPX4
	trnL
	CO1

	Primer_F-labelled (µM)
	0.5
	0.5
	0.1-0.15-0.08
	0.15-0.15-0.2
	0.17-0.15-0.2
	0.12-0.15-0.12
	1
	1

	Primer_R (µM)
	0.5
	0.5
	0.1-0.15-0.08
	0.15-0.15-0.2
	0.17-0.15-0.2
	0.12-0.15-0.12
	1
	1

	GoTaq® Flexi Buffer (5X) 
	1X
	1X
	1X
	1X
	1X
	1X
	1X
	1X

	BSA (µg)
	0.25
	0.25
	-
	-
	-
	0. 25
	0.25
	-

	MgCl2 (mM) 
	2
	1.5
	2
	2
	2
	2
	3
	3

	dNTP (mM) each
	0.125
	0.25
	0.125
	0.125
	0.125
	0.125
	0.125
	0.125

	GoTaq®G2 Hot-Start (U) 
	0.75
	1.25
	1.25
	1.25
	1.25
	1.25
	1.25
	1.25

	DNA (µl) 
	1
	3
	1
	1
	1
	1
	10
	10

	Vol. Tot. (µl)
	20
	25
	10
	10
	10
	10
	50
	50

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Temperature profile
	95°C    2'
	 
	95°C   2'
	 
	95°C   4'
	 
	95°C    4'
	 
	95°C   4'
	 
	95°C   4'
	 
	95°C   2'
	 
	95°C   2'
	 

	
	94°C  30"
	 
	94°C  30"
	x 5(Ta54°)  
	94°C  30"
	 
	94°C   1'
	 
	94°C  30"
	 
	94°C  30"
	 
	95°C  15"
	 
	95°C  30"
	x 16(Ta61-53°)**  

	
	55°C  15"
	x45
	Ta°C   1'
	x 2(Ta55-58°)*
	58°C  30"
	x50
	54°C  30"
	x50
	54°C  20"
	x45
	58°C  30"
	x50
	52°C  25"
	x40
	Ta°C  45"
	x 24(Ta53°)

	
	72°C.  30"
	 
	72°C  10"
	x 30(Ta 59°)
	72°C  45"
	 
	72°C  30"
	 
	72°C  30"
	 
	72°C  45"
	 
	72°C  30"
	 
	72°C  45"
	 

	
	72°C.  10'
	 
	72°C  10'
	 
	72°C  10'
	 
	72°C   5'
	 
	72°C   1'
	 
	72°C  10'
	 
	72°C   5'
	 
	72°C   5'
	 

	
	 
	 
	54°C  1'
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	72°C  2'
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 







Table S11. Selected microsatellite markers and standard diversity measures. N=Sample Size; Na=No. Alleles; Ne=No. Effective Alleles; I=Information Index; Ho=Observed Heterozygosity; He=Expected Heterozygosity; uHe= Unbiased Expected Heterozygosity.


	Locus
	N
	Na
	Ne
	I
	Ho
	He
	uHe

	TUT1
	43
	3
	2,564
	1,000
	0,326
	0,610
	0,617

	TUT2
	42
	6
	1,901
	0,960
	0,476
	0,474
	0,480

	TUT3
	43
	7
	2,980
	1,358
	0,605
	0,664
	0,672

	BG15
	43
	6
	2,192
	1,062
	0,419
	0,544
	0,550

	BG16
	43
	1
	6,236
	2,007
	0,907
	0,840
	0,850

	BG18
	43
	4
	2,183
	0,982
	0,535
	0,542
	0,548

	ADL142
	43
	5
	2,795
	1,247
	0,651
	0,642
	0,650

	ADL184
	43
	2
	1,287
	0,382
	0,163
	0,223
	0,226

	ADL230
	43
	5
	1,761
	0,858
	0,349
	0,432
	0,437

	BG4
	43
	3
	2,623
	1,019
	0,767
	0,619
	0,626

	BG6
	43
	9
	4,554
	1,743
	0,791
	0,780
	0,790

	mean
	
	5,455
	2,825
	1,147
	0,544
	0,579
	0,586

	sd
	
	2,388
	1,346
	0,418
	0,215
	0,161
	0,163
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