

Table S1. Final results of ridge regression analysis showing the stability in parameter estimates for all variables retained in the detection analysis of Eastern Massasauga searches conducted at Carlyle Lake, Clinton County, Illinois, from 1999–2014.
	Variables
	Lambda Value

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	JulDay
	-0.1729
	-0.1722
	-0.1716
	-0.1710
	-0.1704
	-0.1698
	-0.1692
	-0.1686
	-0.1680
	-0.1675
	-0.1669

	sArea
	-0.0228
	-0.0228
	-0.0229
	-0.0229
	-0.0230
	-0.0230
	-0.0231
	-0.0231
	-0.0232
	-0.0232
	-0.0233

	rTime
	-0.0626
	-0.0626
	-0.0626
	-0.0625
	-0.0625
	-0.0625
	-0.0625
	-0.0624
	-0.0624
	-0.0624
	-0.0624

	sSAT
	-0.0066
	-0.0062
	-0.0059
	-0.0056
	-0.0053
	-0.0050
	-0.0047
	-0.0044
	-0.0041
	-0.0038
	-0.0036

	sSUB
	0.2639
	0.2630
	0.2622
	0.2613
	0.2604
	0.2595
	0.2587
	0.2578
	0.2570
	0.2561
	0.2553

	pMin
	0.0639
	0.0648
	0.0656
	0.0663
	0.0669
	0.0674
	0.0678
	0.0682
	0.0685
	0.0688
	0.0690

	pMax
	-0.1047
	-0.1048
	-0.1048
	-0.1047
	-0.1046
	-0.1044
	-0.1043
	-0.1041
	-0.1038
	-0.1036
	-0.1033

	pMean
	0.0982
	0.0975
	0.0969
	0.0963
	0.0959
	0.0954
	0.0950
	0.0946
	0.0943
	0.0940
	0.0937

	m3Min
	0.1145
	0.1117
	0.1091
	0.1067
	0.1046
	0.1025
	0.1006
	0.0988
	0.0972
	0.0956
	0.0941

	m3Max
	-0.1507
	-0.1494
	-0.1481
	-0.1469
	-0.1457
	-0.1445
	-0.1434
	-0.1424
	-0.1414
	-0.1404
	-0.1394

	m3Mean
	0.0151
	0.0164
	0.0176
	0.0187
	0.0196
	0.0205
	0.0212
	0.0219
	0.0226
	0.0232
	0.0237

	sWind
	0.0155
	0.0158
	0.0160
	0.0163
	0.0165
	0.0167
	0.0169
	0.0171
	0.0174
	0.0176
	0.0178

	sHUM
	-0.0400
	-0.0398
	-0.0396
	-0.0394
	-0.0392
	-0.0391
	-0.0389
	-0.0387
	-0.0385
	-0.0383
	-0.0381

	Precip
	-0.0763
	-0.0763
	-0.0763
	-0.0763
	-0.0762
	-0.0762
	-0.0762
	-0.0762
	-0.0762
	-0.0761
	-0.0761

	tEffort
	0.5621
	0.5598
	0.5574
	0.5552
	0.5530
	0.5509
	0.5489
	0.5469
	0.5449
	0.5430
	0.5412

	nSearch
	-0.0160
	-0.0146
	-0.0133
	-0.0119
	-0.0107
	-0.0094
	-0.0082
	-0.0071
	-0.0059
	-0.0049
	-0.0038

	mEffort
	0.4295
	0.4306
	0.4316
	0.4325
	0.4334
	0.4342
	0.4349
	0.4356
	0.4363
	0.4369
	0.4375

	daRad
	-0.1699
	-0.1694
	-0.1689
	-0.1684
	-0.1679
	-0.1674
	-0.1669
	-0.1664
	-0.1659
	-0.1654
	-0.1649


Table S2. Number of annual surveys conducted at each major site which had complete survey-specific data and were used in the detection analysis of Eastern Massasaugas at Carlyle Lake, Clinton County, Illinois.
	Year
	Site
	

	
	DERA
	DWRA
	EHSP
	SSSP
	Total

	2002
	3
	1
	17
	4
	25

	2003
	4
	1
	1
	38
	44

	2004
	1
	1
	20
	19
	41

	2005
	1
	0
	22
	14
	37

	2006
	0
	0
	38
	31
	69

	2007
	13
	9
	64
	19
	105

	2008
	2
	4
	34
	54
	94

	2009
	1
	6
	40
	23
	70

	2010
	6
	2
	14
	9
	31

	2011
	7
	1
	18
	19
	45

	2012
	0
	0
	20
	15
	35

	2013
	4
	2
	8
	6
	20

	2014
	12
	0
	56
	29
	97

	Total
	54
	27
	352
	280
	713





Table S3. Historical Eastern Massasauga search data for four years of searching at a site in the Chicago, Illinois, USA, region with the standardized search variables, predicted detection and non-detection probabilities and associated 95% confidence intervals (Lower and Upper). All variable abbreviations can be found in Table 1. 
	
	Variable Measurements
	Detection
Probability
	Non-Detection
Probability
	

	Date
	rTime
	sSUB
	mEffort
	m3Min
	daRad
	Burn
	Mean
	Lower
	Upper
	Mean
	Lower
	Upper
	dSICA

	4/30/2008
	-0.64
	-0.78
	3.79
	-1.13
	-3.93
	Yes
	0.977
	0.730
	0.997
	0.023
	0.003
	0.270
	0.00

	5/1/2008
	-0.76
	-0.85
	3.58
	-0.65
	-2.96
	Yes
	0.978
	0.730
	0.993
	0.022
	0.007
	0.270
	0.00

	5/5/2008
	-1.50
	-0.62
	2.38
	0.13
	-4.98
	Yes
	0.817
	0.729
	0.988
	0.183
	0.012
	0.271
	0.00

	5/5/2008
	0.22
	0.77
	0.29
	0.13
	-4.98
	Yes
	0.491
	0.718
	0.934
	0.509
	0.066
	0.282
	0.00

	5/9/2008
	-1.26
	-0.51
	1.87
	0.28
	-3.03
	Yes
	0.896
	0.723
	0.959
	0.104
	0.041
	0.277
	0.00

	5/10/2008
	-0.39
	-0.69
	3.12
	-0.13
	-2.84
	Yes
	0.970
	0.729
	0.990
	0.030
	0.010
	0.271
	0.00

	5/12/2008
	-0.76
	-0.71
	0.72
	-0.13
	-4.97
	Yes
	0.451
	0.708
	0.887
	0.549
	0.113
	0.292
	0.00

	5/12/2008
	0.10
	-0.76
	0.34
	-0.13
	-4.97
	Yes
	0.341
	0.696
	0.830
	0.659
	0.170
	0.304
	0.00

	5/13/2008
	-1.01
	-0.09
	1.89
	-0.06
	-3.55
	Yes
	0.904
	0.725
	0.972
	0.096
	0.028
	0.275
	0.00

	5/13/2008
	0.22
	-0.20
	0.08
	-0.06
	-3.55
	Yes
	0.555
	0.680
	0.754
	0.445
	0.246
	0.320
	0.00

	5/15/2008
	-0.52
	-1.00
	0.21
	0.02
	-2.86
	Yes
	0.535
	0.649
	0.614
	0.465
	0.386
	0.351
	0.00

	5/15/2008
	0.10
	-0.71
	0.61
	0.02
	-2.86
	Yes
	0.679
	0.686
	0.780
	0.321
	0.220
	0.314
	0.00

	5/16/2008
	-1.26
	-0.58
	1.49
	0.02
	-4.77
	Yes
	0.689
	0.723
	0.958
	0.311
	0.042
	0.277
	0.00

	5/16/2008
	-0.02
	-0.18
	0.32
	0.02
	-4.77
	Yes
	0.464
	0.705
	0.872
	0.536
	0.128
	0.295
	0.00

	5/19/2008
	-0.52
	-1.09
	2.22
	0.32
	-2.77
	Yes
	0.907
	0.723
	0.960
	0.093
	0.040
	0.277
	0.00

	5/22/2008
	-1.50
	-0.47
	3.21
	0.20
	-3.49
	Yes
	0.966
	0.730
	0.994
	0.034
	0.006
	0.270
	0.00

	5/22/2008
	0.10
	-0.14
	0.29
	0.20
	-3.49
	Yes
	0.637
	0.694
	0.821
	0.363
	0.179
	0.306
	0.00

	5/29/2008
	-1.50
	-0.82
	2.54
	-0.02
	-2.95
	Yes
	0.928
	0.726
	0.975
	0.072
	0.025
	0.274
	0.00

	5/29/2008
	0.10
	-0.23
	0.29
	-0.02
	-2.95
	Yes
	0.664
	0.683
	0.770
	0.336
	0.230
	0.317
	0.00

	6/2/2008
	-1.63
	0.44
	2.72
	1.50
	-3.15
	Yes
	0.977
	0.731
	0.998
	0.023
	0.002
	0.269
	0.00

	6/4/2008
	-1.50
	-0.51
	4.54
	1.39
	-2.70
	Yes
	0.995
	0.731
	0.999
	0.005
	0.001
	0.269
	0.00

	6/9/2008
	-1.75
	0.64
	1.60
	2.62
	-3.32
	Yes
	0.960
	0.731
	0.998
	0.040
	0.002
	0.269
	0.00

	6/9/2008
	-0.64
	0.93
	-0.22
	2.62
	-3.32
	Yes
	0.824
	0.728
	0.986
	0.176
	0.014
	0.272
	0.00

	6/10/2008
	-1.63
	1.28
	2.78
	2.25
	-4.65
	Yes
	0.973
	0.731
	1.000
	0.027
	0.000
	0.269
	0.00

	6/10/2008
	-0.15
	2.01
	-0.62
	2.25
	-4.65
	Yes
	0.508
	0.728
	0.984
	0.492
	0.016
	0.272
	0.00

	6/11/2008
	-1.63
	1.04
	3.93
	2.14
	-2.91
	Yes
	0.996
	0.731
	1.000
	0.004
	0.000
	0.269
	0.00

	6/11/2008
	0.47
	1.17
	-0.57
	2.14
	-2.91
	Yes
	0.702
	0.722
	0.954
	0.298
	0.046
	0.278
	0.00

	6/12/2008
	-1.63
	1.28
	1.49
	2.43
	-2.81
	Yes
	0.961
	0.731
	0.998
	0.039
	0.002
	0.269
	0.00

	6/23/2008
	-2.98
	-0.34
	0.50
	1.73
	-2.82
	Yes
	0.608
	0.718
	0.933
	0.392
	0.067
	0.282
	0.00

	5/12/2009
	-1.75
	-1.18
	1.81
	-0.35
	-4.49
	Yes
	0.660
	0.720
	0.946
	0.340
	0.054
	0.280
	0.00

	5/12/2009
	-0.52
	-1.05
	1.28
	-0.35
	-4.49
	Yes
	0.619
	0.713
	0.911
	0.381
	0.089
	0.287
	0.00

	5/14/2009
	-1.87
	-0.25
	2.03
	0.65
	-3.99
	Yes
	0.875
	0.728
	0.983
	0.125
	0.017
	0.272
	0.00

	5/20/2009
	-1.63
	1.08
	1.65
	0.95
	-5.42
	Yes
	0.758
	0.730
	0.995
	0.242
	0.005
	0.270
	0.00

	5/22/2009
	-1.26
	0.79
	1.81
	1.73
	-2.96
	Yes
	0.959
	0.730
	0.995
	0.041
	0.005
	0.270
	0.00

	5/22/2009
	-0.02
	0.35
	0.45
	1.73
	-2.96
	Yes
	0.841
	0.724
	0.963
	0.159
	0.037
	0.276
	0.00

	4/29/2010
	-0.64
	0.28
	3.74
	-0.43
	-3.10
	Yes
	0.990
	0.731
	0.998
	0.010
	0.002
	0.269
	0.00

	4/30/2010
	-0.39
	0.90
	-0.17
	0.50
	-3.20
	Yes
	0.647
	0.698
	0.835
	0.353
	0.165
	0.302
	0.00

	5/6/2010
	-1.26
	0.31
	2.05
	0.91
	-3.74
	Yes
	0.933
	0.729
	0.990
	0.067
	0.010
	0.271
	0.00

	5/6/2010
	-0.15
	-0.31
	1.84
	0.91
	-3.74
	Yes
	0.902
	0.727
	0.982
	0.098
	0.018
	0.273
	0.00

	5/20/2010
	-1.63
	-0.07
	0.88
	0.35
	-2.96
	Yes
	0.779
	0.710
	0.895
	0.221
	0.105
	0.290
	0.00

	5/13/2015
	-0.64
	-0.65
	2.94
	0.13
	-4.00
	No
	0.903
	0.729
	0.991
	0.097
	0.009
	0.271
	0.00

	5/14/2015
	-2.00
	-1.49
	2.70
	-0.02
	-2.81
	No
	0.790
	0.723
	0.959
	0.210
	0.041
	0.277
	0.00

	6/10/2015
	-0.39
	1.32
	2.32
	2.29
	-3.31
	No
	0.968
	0.731
	0.999
	0.032
	0.001
	0.269
	0.00

	6/11/2015
	-1.87
	0.11
	3.79
	2.18
	-2.74
	No
	0.989
	0.731
	1.000
	0.011
	0.000
	0.269
	0.00

	6/17/2015
	-0.39
	0.46
	2.24
	1.95
	-2.69
	No
	0.961
	0.730
	0.997
	0.039
	0.003
	0.270
	0.00

	6/18/2015
	-2.00
	0.44
	2.32
	1.58
	-2.77
	No
	0.935
	0.730
	0.995
	0.065
	0.005
	0.270
	0.00




[bookmark: _GoBack][image: ]
Figure S1. Pearson Correlation analysis of all candidate variables to be used for the detection probability analysis of Eastern Massasaugas from fieldwork at Carlyle Lake, Clinton County, Illinois during the 1999–2014 field seasons.
[image: ]
Figure S2. Ridge regression plot to determine the multicollinearity of environmental and temporal variables used in analyses. Variable abbreviations can be found in Table 1.
[image: ]
Figure S3.	Example screenshot of the calculation sheet for the spreadsheet-based detection tool for Eastern Massasauga surveys. All calculated values are there for reference to see how calculations were made and are not editable.
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