Appendix

Appendix Table 1. — Home range and movement parameters for Timber Rattlesnakes (Crotalus horridus) as reported by studies across the species geographic range. Article citations marked with an asterisk (*) denote unpublished reports or graduate theses. Columns represent: Sex (reproductive condition); mean minimum convex polygon (x̄ MCP; Ha) home range size; mean home range area size via Utilization Distribution-estimators (x̄ UD; derived from 95% Kernel Density Estimates or Brownian Bridge Movement Models) Home range size; mean  daily travel distance (m); mean of maximum distance from hibernacula (m); Monitoring Frequency (# of days between locations); study location, habitat type, and citation. A visual representation of study localities is shown in Figure 1.

Appendix Table 2. - Grand means (±SE) of home range estimates and movement metrics for 36 snake-year combinations from 21 individual Timber Rattlesnakes (Crotalus horridus), tracked for one or more years in Jersey County Il during the active seasons of 2015 - 2019. Data summaries include multiple entries for individuals tracked for one or more years.

Appendix Table 3. — Model selection results examining home range area, daily travel distance, and displacement distance of Timber Rattlesnakes (Crotalus horridus) as a function of sex, snout-vent-length (SVL), and mass. The top-ranked mode was selected using Akaike’s information criterion adjusted for small sample sizes (AICc). Results show the home range sizes calculated using Brownian Bridge Movement Models (BBMM; 99%, 95%, 50% isopleths) and Minimum Convex Polygon (MCP). Data derived from 36 snake-year combinations from 21 individual C. horridus radio-tracked from 2015 - 2019 in Jersey County, Illinois. Column headings represent model rank (Rank); model parameters (Model); degrees of freedom (k); deviance (LL); AICc model weights (wi); marginal coefficient of determination (r2m); conditional coefficient of determination (r2c).

Appendix Table 4.—Parameter estimates, standard errors (SE), and 95% confidence intervals (CI) for the top-ranked models for home range and movement estimates, as determined using Akaike’s information criterion adjusted for small sample sizes (AICc). Significant parameters are in bold type. Data derived from 36 snake-year combinations from 21 individual Timber Rattlesnakes (Crotalus horridus) tracked from 2015 - 2019 in Jersey County, Illinois.

Appendix Table 5.— Average annual home range overlap indices (+/- CI) for 11 Timber Rattlesnakes (Crotalus horridus; n = 20 home range overlaps) tracked for two or more years in Jersey County Il. Overlap of home ranges calculated using the Brownian Bridge Movement Model (BBMM; for 99%, 95% and 50% isopleths) were quantified using Bhattacharyya's Affinity (BA), the Utilization Distribution Overlap Index (UDOI), and simple isopleth overlaps (i.e., dividing the area of intersection between two given home range isopleths by the total combined area of both isopleths). The latter metric was also used to calculate overlap of home ranges calculated via Minimum Convex Polygons (MCP).

Appendix Figure 1.— Home range overlap maps of 11 Timber Rattlesnakes (Crotalus horridus) VHF-radio tracked for two or more years between 2015-2019 in Jersey County, Il. Each map depicts home range estimated using Brownian Bridge Movement Models (BBMM) at the 99%, 95%, or 50% contour. The ID, sex, and condition (M = male, F = female, G = gravid; top right) of each snake, and the year of each depicted home range is indicated in the white banner atop each map





























Appendix Table 1.

	Sex
	x̄ MCP
(SE, n)
	x̄ UD
(SE, n)
	x̄ Daily Distance
(SE, n)
	x̄ Displacement (SE, n)
	Monitoring Frequency
(days)
	Study Location
	Habitat Type
	Citation

	M
	89.9
(15.4, 3)
	--
	36.1
(1.99,3)
	1881.
(371.7,6)
	1
	Randolph Co,,
WV
	Maple / hardwood forest
	Adams (2005)*

	F
	24.1
(9.0, 3)
	--
	13.8
(3.78,3)
	869.6
(145.1,3)
	1
	
	
	

	F(G)
	--
	--
	10.8
(1.3,2)
	579.9
(252.2,2)
	1
	
	
	

	M
	97.5
(24.8,21)
	--
	--
	--
	~ 4.5 
	St. Louis Co., MO
	Oak-hickory forest
	Anderson (2010)

	F
	12.1
(1.7, 22)
	--
	--
	--
	~ 8.5 
	
	
	

	F(G)
	7.3
(1.6, 11)
	--
	--
	--
	~ 11.1 
	
	
	

	M
	258.0
(59.3,6)
	519.9
(59.3,6)
	120.1
(20.2,6)
	--
	~4
	Rutland Co., VT
	Maple-ash-hickory-oak / 
 Oak-hickory-hophornbeam forest
	Bauder et al. (2011)*

	M
	--
	26
(1.5,5)
	62.7
(0.006,5)
	--
	7
	Orleans Co.,  LA
	Mixed scrub-grass / bottomland hardwood forest
	Borgardt (2017)*

	F
	--
	30.9 (2.2,4)
	54.4
(2.3,4)
	--
	7
	
	
	

	M
	37.9
(10.3,4)
	87.2
(21.5,4)
	--
	938.5 (285.2,4)
	N/A
	Dekalb Co., TN
	Maple-elm forest
	Bryan (2015)*

	F
	19.8
(7.7,4)
	41.8
(29.2,4)
	--
	663.5 (156.3,4)
	N/A
	
	
	

	M
	35.9
(8.9,13)
	--
	32.5
(4.4,13)
	--
	2 (1 for first 3 weeks) 
	Baker Co., GA
	
Longleaf pine Forest
  
	Hamilton (2009)*

	F
	21.6
(5.4,11)
	--
	41.0
(15.4,11)
	--
	4-7
	
	
	

	F(G)
	0.97
(0.3,10)
	--
	5.1
(0.5,10)
	--
	4-7
	
	
	

	M
	91.4
(11.3,6)
	176.2
(29.6,6)
	--
	--
	2
	Brown, Monroe and Morgan Co., IN

	Oak-hickory forest
	MacGowan et al. (2017)

	F
	37
(11.3,5)
	72.2
(23.1,5)
	--
	--
	2
	
	
	

	F(G)
	12.9
(2.7,3)
	24.1
(5.1,3)
	--
	--
	2
	
	
	

	M
	18.9
(6.2,9)
	19.2
(6.4,9)
	--
	3047 
(488.1,8)
	~3 - 4
	Pickens Co., SC
	Oak-hickory forest
	Mohr (2012)

	F
	5.5
(0.7,8)
	5.5
(0.7,8)
	--
	1687.6
(517.7,8)
	~3 - 4
	
	
	

	F(G)
	8.22
(1.9,6)
	8.1
(1.8,6)
	--
	2248.3 
(597.8, 6)
	~3 - 4
	
	
	

	M
	88.7
(-,36)
	75.2
(-,33)
	38.6
	1389.9
	~1
	Chesapeake, Virginia; Currituck Co., NC
	Coastal plain; Mixed pine and hardwood forest
	Petersen et al. (2019)

	F
	28.1
(-,33)
	23.56
(-,33)
	22
	775.3
	~1
	
	
	

	F(G)
	18.5
(-,7)
	17.5
(-,7)
	21.1
	774.3
	~1
	
	
	

	M
	60.0
(13.0,7)
	110.0
(26.4,7)
	36.9
(5.3,7)
	1710.1
(201.5,70)
	2
	Berks Co., PA
	Oak-maple forest
	Reinert & Rupert (1999)

	F
	46.6
(21.3,6)
	55.1
(18.4,6)
	26.4
(5.5,6)
	1391.5
(199.7,5)
	2
	
	
	

	F(G)
	6.7
(2.6,5)
	11.5
(5.1,5)
	10.4
(1.7,5)
	482
(88.7,5)
	2
	
	
	

	M
	48.6
(18.0,7)
	83.8 (32.9,7)
	24.9
(11.6,7)
	1463.1 
(710.6,7)
	5
	Southern NC
	Pine barrens
	Reinert & Zappalorti (1988)

	F
	17.2
(6.2,6)
	30.2 (32.9,8)
	18.4
(11.9,6)
	900.0
(582.8,6)
	5
	
	
	

	F(G)
	12.4
(3.9,6)
	36.2 (36.3,6)
	13.2
(4.7,7)
	644.6
(306.2,7)
	5
	
	
	

	M
	143.9
(34.4,3)
	 
	50.0
(2.8,3)
	--
	N/A
	Eastern TX
	Mixed pine and hardwood forests
	Rudolph et al. (1997)

	F
	19.8
(0.3,2)
	 
	15.5
(1.2,2)
	--
	N/A
	
	
	

	M
	40.1
(24.6,2)
	 
	28.3
(3.5,8)
	1195
(145,2)
	~2
	Stokes and Surrey Co., SC
	Northern piedmont deciduous forests
	Sealy (2002)

	F
	14.1
(3.1,3)
	 
	12.1
(1.6,8)
	613.3
(125.5,3)
	~2
	
	
	

	F(G)
	--
	 
	6.2
(-,2)
	--
	~2
	
	
	

	M
	14.1
(5.9,3)
	22.6 (--,1)
	--
	--
	2-3
	Athens and Hocking Co., OH
	Oak-hickory forest
	Sisson (2017)*

	F
	10.4
(3.4,3)
	7.5 (3.0,3)
	--
	--
	2-3
	
	
	

	F(G)
	6.6
(4.3,2)
	3.2 (2.9,2)
	--
	--
	2-3
	
	
	

	M
	97.3
(66.0,7)
	141.9 (32.7,7)
	43.1
(14.3,7)
	2053
(746.3,7)
	~7
	Warren Grove, Ocean Co., NJ
	Pine savannah and pine-scrub barrens
	Smith (2013)*

	F
	26.8
(9.8,6)
	86.0 (23.2,6)
	45.5
(14.7,6)
	1139
(213.4,6)
	~7
	
	
	

	M
	78.2
(22.1,31)
	778.9 (282,31)
	26.8
(5.4,31)
	1974.8
(277,13)
	4-7
	Berkshire Co., MA
	Beech, maple, chestnut forest
	Stengle (2018)*

	F
	46.7
(17.8,13)
	592.0 (225.5,13)
	44.2
(14.6,13)
	1614.0
(401,13)
	4-7
	
	
	

	F(G)
	9.0
(0.4,4)
	122.4 (20.7,4)
	14.1
(6.8,4)
	1558.3
(320,4)
	4-7
	
	
	

	M
	 --
	48.4 (12.0,8)
	--
	--
	>2
	Hampton Co., SC
	Pine savanna, mixed pine hardwood forests
	Waldron et al. (2006)

	F
	 --
	30.8 (13.3,9)
	--
	--
	>2
	
	
	

	F(G)
	 --
	8.0 (-,1)
	--
	--
	>2
	
	
	

	M
	96.3
(30.2,6)
	122.8 (33.6,6)
	--
	1613.2
(335.6,6)
	7
	West-Central MO
	Oak-hickory forest
	Wittenberg (2009)*

	F
	17.6
(12.9,2)
	29.6 (19.7,2)
	--
	830.5
(440.5,2)
	7
	
	
	

	F(G)
	19.5
(-,1)
	16.9 (-,1)
	--
	1.1
(-,1)
	7
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	Sex
	n
	# Snake-Years
	Grand Means (±SE)

	
	
	
	99% BBMM (Ha)
	95% BBMM (Ha)
	50% BBMM (Ha)
	MCP (Ha)
	Daily 
Dist.
(m)
	Max.
Disp.
(km)
	Total
Dist.
(km)

	M
	12
	18
	87.42 (10.67)
	56.18 (7.4)
	7.46 (1.05)
	78.36
(12.00)
	56.65 (4.15)
	1.9 (0.14)
	7.27 (0.65)

	F
	11
	16
	28.72
(5.3)
	18.68 (3.5)
	2.22 (0.38)
	26.83 (7.12)
	27.28 (2.46)
	1.31 (0.14)
	3.6
(0.34)

	F(G)
	--
	2
	10
(3.63)
	5.5 (2.07)
	0.3 (0.15)
	16.28 (8.76)
	15.24
(4.8)
	1
(0.15)
	0.74 (0.16)

	All
	21
	36
	57.03 (7.74)
	36.7 (5.17)
	4.73 (0.71)
	52.01 (8.04)
	41.3
(3.51)
	1.59 (0.11)
	5.28
(0.5)
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	Rank
	Model
	k
	LL
	AICc
	ΔAICc
	wi
	r2m
	r2c

	BBMM (99%)

	1
	Sex
	6
	-158.97
	333.05
	0.00
	1.00
	0.70
	0.76

	2
	Global
	8
	-161.61
	344.98
	11.92
	0.00
	0.46
	0.58

	3
	SVL
	6
	-165.79
	346.70
	13.64
	0.00
	0.37
	0.54

	4
	Mass
	6
	-169.07
	353.25
	20.19
	0.00
	0.39
	0.50

	5
	Fixes
	5
	-173.02
	358.19
	25.14
	0.00
	0.00
	0.56

	6
	Null
	5
	-173.02
	358.19
	25.14
	0.00
	0.00
	0.56

	BBMM (95%)

	1
	Sex
	6
	-146.84
	308.80
	0.00
	0.99
	0.70
	0.77

	2
	SVL
	6
	-152.11
	319.34
	10.54
	0.01
	0.38
	0.59

	3
	Global
	8
	-149.41
	320.58
	11.78
	0.00
	0.45
	0.61

	4
	Mass
	6
	-155.41
	325.92
	17.13
	0.00
	0.40
	0.55

	5
	Fixes
	5
	-159.72
	331.58
	22.78
	0.00
	0.00
	0.60

	6
	Null
	5
	-159.72
	331.58
	22.78
	0.00
	0.00
	0.60

	BBMM (50%)

	1
	Sex
	6
	-81.41
	177.93
	0.00
	1.00
	0.80
	0.90

	2
	SVL
	6
	-91.37
	197.86
	19.92
	0.00
	0.39
	0.56

	3
	Mass
	6
	-95.00
	205.12
	27.19
	0.00
	0.40
	0.50

	4
	Fixes
	5
	-97.33
	206.80
	28.87
	0.00
	0.00
	0.45

	5
	Null
	5
	-97.33
	206.80
	28.87
	0.00
	0.00
	0.45

	6
	Global
	8
	-92.64
	207.05
	29.11
	0.00
	0.45
	0.59

	MCP

	1
	Sex
	6
	-163.94
	342.99
	0.00
	1.00
	0.38
	0.95

	2
	Global
	8
	-166.54
	354.84
	11.85
	0.00
	0.35
	0.70

	3
	SVL
	6
	-170.45
	356.01
	13.02
	0.00
	0.23
	0.76

	4
	Fixes
	5
	-173.58
	359.30
	16.30
	0.00
	0.01
	0.77

	5
	Null
	5
	-173.58
	359.30
	16.30
	0.00
	0.01
	0.77

	6
	Mass
	6
	-172.97
	361.05
	18.06
	0.00
	0.29
	0.73

	Daily Distance Travelled

	1
	Sex
	6
	-134.36
	283.83
	0.00
	0.97
	0.51
	0.57

	2
	Global
	8
	-134.80
	291.37
	7.54
	0.02
	0.60
	0.64

	3
	SVL
	6
	-139.22
	293.55
	9.72
	0.01
	0.49
	0.51

	4
	Mass
	6
	-142.50
	300.12
	16.29
	0.00
	0.49
	0.50

	5
	Fixes
	5
	-147.63
	307.41
	23.58
	0.00
	0.00
	0.51

	6
	Null
	5
	-147.63
	307.41
	23.58
	0.00
	0.00
	0.51

	Maximum Displacement Distance

	1
	M1_Disp
	6
	-27.26
	69.64
	0.00
	0.54
	0.22
	0.95

	2
	M4_Disp
	5
	-29.61
	71.36
	1.72
	0.23
	0.01
	0.95

	3
	Nm_Disp
	5
	-29.61
	71.36
	1.72
	0.23
	0.01
	0.95

	4
	M2_Disp
	6
	-31.22
	77.56
	7.92
	0.01
	0.21
	0.96

	5
	M3_Disp
	6
	-34.52
	84.16
	14.52
	0.00
	0.21
	0.95

	6
	Gm_Disp
	8
	-36.66
	95.08
	25.44
	0.00
	0.27
	0.95
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	Parameter
	Estimate
	SE
	Lower 95% CI
	Upper 95% CI

	BBMM (99%)

	βIntercept
	56.35
	20.55
	13.33
	99.37

	βMale
	58.66
	12.62
	32.24
	85.08

	βfixes
	-0.25
	0.17
	-0.63
	0.13

	BBMM (95%)

	βIntercept
	38.26
	13.39
	10.25
	66.28

	βMale
	37.66
	8.76
	19.33
	55.99

	βfixes
	-0.18
	0.11
	-0.43
	0.07

	BBMM (50%)

	βIntercept
	5.22
	1.33
	2.42
	8.01

	βMale
	5.30
	1.19
	2.82
	7.78

	βfixes
	-0.03
	0.01
	-0.05
	0.00

	MCP

	βIntercept
	42.91
	17.68
	5.91
	79.91

	βMale
	50.58
	18.14
	12.61
	-0.41

	βfixes
	-0.13
	0.13
	88.54
	0.14

	Daily Distance Travelled

	βIntercept
	19.23
	13.81
	-7.83
	46.30

	βMale
	29.69
	4.83
	20.22
	39.17

	βfixes
	0.07
	0.12
	-0.15
	0.30

	Displacement Distance

	βIntercept
	1.58
	0.29
	1.01
	2.14

	βMale
	0.74
	0.31
	0.13
	1.34

	βfixes
	0.00
	0.00
	-0.01
	0.00
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	Sex
	n
Snakes
	n Overlaps
	BA (95% CI)
	
	UDOI (95% CI)
	
	% BB (95% CI)
	
	% MCP (95% CI)

	
	
	
	BBMM 99%
	BBMM 95%
	BBMM 50%
	
	BBMM 99%
	BBMM 95%
	BBMM 50%
	
	BBMM 99%
	BBMM 95%
	BBMM 50%
	
	

	M
	6.00
	11.00
	0.53
(0.42–0.64)

	0.44
(0.33–0.55)
	0.08
(0.05–0.12)
	
	0.69
(0.49–0.84)
	0.35
(0.19–0.55)
	0.02
(0.01–0.06)
	
	0.44
(0.35–0.53)
	0.34
(0.26,0.43)
	0.08
(0.05–0.12)
	
	0.53
(0.44–0.63)

	F
	5.00
	7.00
	0.47
(0.32–0.63)

	0.39
(0.26–0.5)
	0.06
(0.03–0.12)
	
	0.59
(0.33–0.80)
	0.32
(0.14–0.58)
	0.03
(0.01–0.08)
	
	0.35
(0.25–0.48)
	0.28
(0.19–0.40)
	0.07
(0.04–0.12)
	
	0.45
(0.34–0.57)

	F(G)
	--
	2.00
	0.28
(0.14–0.47)
	0.24
(0.12–0.42)
	0.07
(0.03–0.17)
	
	0.56
(0.24–0.84)
	0.23
(0.06–0.56)
	0.02 (0.00–0.14)
	
	0.18
(0.09–0.33)
	0.11
(0.05–0.23)
	0.04
(0.01–0.11)
	
	0.27
(0.12–0.50)

	All
	11.00
	20.00
	0.48
(0.40–0.57)
	0.40
(0.32–0.49)
	0.07
(0.05–0.10)
	
	0.64
(0.49–0.77)
	0.32
(0.21–0.47)
	0.02
(0.01–0.05)
	
	0.07
(0.05–0.10)
	0.29
(0.23–0.35)
	0.07
(0.05–0.10)
	
	0.41
(0.33–0.50)
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