
The following pages provide species-specific results from climate niche modeling of 21 southeastern 

species identified by southeastern agency biologists as regional priority species with respect to climate 

change. Summary results from these models are presented in the main manuscript. This document 

provides a guide to interpreting the species-specific output. For each species we have generated maps 

of areas with current and future climatic suitability and a table ranking protected areas within each state 

based on how much climatic suitability they are modeled to retain by 2050.  
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Text S1. Interpreting species-specific results 

The following pages provide detail on species-specific results relating to climate-based habitat 

suitability models. The format of results for each species is the same. Below we have provided a 

guide to interpreting each of the sections under the species headings. 

Model evaluation 

The first set of figures for each species begins with the common and scientific name of the 

species (species are arranged in alphabetical order within each of the major taxonomic 

groupings: Caudata and Anura). Within the figure heading we provide three important pieces of 

information that do not appear within the figure itself, each of which provides information to 

help assess model quality: 

 The first point relates to the training data set, or the data set used to inform the model 

structure. Here, we report the training gain, which is a measure of how the model’s 

ability to identifying suitability such that true presence samples can be distinguished from 

random pixels on the map. According to the tutorial for Maxent, “the gain is defined as 

the average log probability of the presence samples, minus a constant that makes the 

uniform distribution have zero gain.”  This means that for Ambystoma cingulatum 

(Flatwoods Salamander), with a training gain of 3.064 the average likelihood of a 

presence sample is exp(3.064) ≈ 21.4 times higher than that of a randomly selected point 

on the map. This indicates a good fitting model, as expected given that 107 presence 

points (elemental occurrences) were used to build this model, whereas for Necturus 

alabamensis (Alabama Waterdog) we only had 17 presence points, and the training gain 

was correspondingly lower. For this species the training gain was only 0.261. This 
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translates to an average likelihood of the presence samples at exp(0.261) ≈ 1.3 times 

higher than that of a randomly selected point on the map. The area under the receiver 

operating curve (AUC) for the training data is also reported. This is a test statistic that 

evaluates how much better the model is at predicting presence relative to a random 

prediction (which would have an AUC of 0.5). AUC values theoretically range from 0 – 

1, but actual AUC maximum may be less for some species. Where this is the case, we 

have noted it in the legend that accompanies the AUC plot. 

 The second piece of information relates to the test data set, or the data set used to test the 

model that was built with training data. The test data set represents a random draw of 

20% of the locality points.  Test gain and test AUC are reported, and should be 

interpreted in the same manner as the training gain and AUC; however, the test data are 

an evaluation of the model using data that were not part of the model building process. 

As a result, these data offer a more robust evaluation of model quality. A standard 

deviation statistic is also given under this bullet, and represents the variation in test AUC 

across multiple model runs. 

 The third and final bullet piece of information reports the number of locality points 

(presence records) used to build the model (training) and the number used to evaluate 

the model (testing). 

There are two panels within the first figure for each species report. The upper panel shows a 

plot of “Fractional value” vs. “Cumulative threshold” (or a cutoff for suitability, with unsuitable 

values below some value on the x-axis, and suitable conditions above that value) for four 

different items. The red line represents how the relationship between the proportion of 

background points that are predicted as true presences vs. the cumulative threshold. In a well-
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constructed model, this curve will decrease in value along the y-axis rapidly, as even a low 

threshold will be able to discern environments at random points from those at presence points. 

The black line represents the predicted omission (or proportion of presence points that are 

incorrectly omitted) under a true MaxEnt distribution. It is this distribution the software is trying 

to approximate, so in a reliable model, the blue line (training data set) and the green line (test 

data set) will both track the black line. 

The lower panel shows the receiver operating curve for both the training and test data sets. 

The area under the receiver operating curve is known as the AUC. The y-axis on this curve, 

sensitivity (1 – omission rate), represents the proportion of presence points correctly predicted. 

This is plotted as a function of 1 – Specificity (Fractional Predicted Area), which means the 

fraction of the total study area that is predicted as present. The relationship between these two 

variables, when predictions of presence are random, is shown by the black line. The further the 

red (training data) and blue (test data) lines are from the black line, and the faster they plateau, 

the better the model is at identifying environmental parameters that predict presence. 

Map of current climatic suitability 

The second figure under each species heading has a single map that shows a continuous (0 -1) 

distribution of climatic suitability, as well as the locality points (with low accuracy to protect 

sensitive data) for the species that were used to generate the model. Because continuous 

suitability is not directly comparable to the threshold maps of forecasted suitability, we have 

listed within the figure heading the three thresholds used on models throughout this report. 

Ensemble maps of 2050 climatic suitability 

The third figure under each species heading has two maps (in all cases where modeling indicated 

at least some climatically suitable habitat for the species by 2050). The first map presents an 
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ensemble of six scenarios (2 GCMs x 3 thresholds) for a given CO2 scenario. The A2a or “high” 

CO2 scenario is presented first, and the B2a or “medium” CO2 scenario is presented in the 

second map. On each of these maps, the thick black polygon represents the range of the species 

as currently estimated. 

Table of protected areas with climatically suitable habitat in 2050 

These tables list all protected areas with climatically suitable habitat for a given species as 

projected in 2050. Columns present in each table are defined as follows: 

Primary Designation Type: The type of protected area with climatically suitable habitat (i.e., 

managing agency and any relevant sub-designation given to the area by that agency) 

Primary Designation Name: The name of the protected area. 

Area (ha): Total area in hectares of the protected area. 

Sum: Sum of all climatically suitable cells in the protected area (cells are approximately 1 km
2
 

in size). 

B2a percent: For all B2a scenario models, this is the number of cells in the protected area in 

which at least one model indicated climatically suitable area relative to all modeled cells in the 

protected area. 

B2a weighted: A weighted average of cells ranked as climatically suitable under all B2a 

scenarios. Cells were given more weight in the average as more models indicated climatic 

suitability within that cell. 

A2a percent: As above for B2a percent, but for all A2a models. 

A2a weighted: As above for B2a weighted, but for all A2a models.  
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Ambystoma cingulatum (Frosted Flatwoods Salamander)  

Figure S1. Maxent model quality evaluation for Ambystoma cingulatum. Regularized training 

gain is 0.980, training AUC is 0.913, unregularized training gain is 1.342. Unregularized test 

gain is -0.017. Test AUC is 0.689, standard deviation is 0.121 and was calculated by Equation 2 

in Delong et al. (1988). We used 24 presence records for training, 5 for testing. The omission rate 

(for training and test records) and predicted area as a function for the cumulative threshold is depicted in 

the upper panel. The omission rate should be close to the predicted omission, because of the definition of 

the cumulative threshold (additional details under Text S2). The receiver operating characteristic (ROC) 

curve for the data is depicted in the lower panel. If test data are drawn from the Maxent distribution itself, 

then the maximum possible test AUC would be 0.858 rather than 1; in practice the test AUC may exceed 

this bound (additional details under Text S2). 

 

 



Barrett et al., Supplementary Material 

8 

 

Figure S2. Climatic suitability model for Ambystoma cingulatum on a continuous scale from 0 – 10. No 

areas of climatically suitable habitat are projected to remain for A. cingulatum by 2050 under the A2a or 

B2a climate scenarios; therefore no map is shown for the species. 
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Ambystoma tigrinum (Tiger Salamander) 

Figure S3. Maxent model quality evaluation for Ambystoma tigrinum. Regularized training gain is 

0.517, training AUC is 0.845, unregularized training gain is 0.816. Unregularized test gain is 0.978. Test 

AUC is 0.820, standard deviation is 0.089 (calculated as in DeLong et al. 1988, Equation 2). We used 32 

presence records for training, 8 for testing. The omission rate (for training and test records) and predicted 

area as a function of the cumulative threshold is depicted in the upper panel. The omission rate should be 

close to the predicted omission, because of the definition of the cumulative threshold (additional details 

under Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower 

panel. If test data are drawn from the Maxent distribution itself, then the maximum possible test AUC 

would be 0.770 rather than 1; in practice the test AUC may exceed this bound (additional details under 

Text S2). 
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Figure S4. Current climatic suitability model for Ambystoma tigrinum on a continuous scale from 0 – 10. 

Forecast maps (Figure S5) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 2.2; minimum training presence: 1.5; maximum training sensitivity 

and specificity: 4.5. 
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Figure S5. Ensemble map of threshold predictions for Ambystoma tigrinum in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S2. Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of A. tigrinum. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Alabama 

State Nature Preserve Splinter Hill Bog 296 1.00 0.17 1.00 0.17 

State Habitat Area The Salco And Middle River Tracts 762 0.92 0.15 1.00 0.17 

Military Reservation (DOD) Maxwell Air Force Base 612 0.90 0.15 0.00 0.00 

Military Reservation (DOD) Fort Rucker Military Reservation 22772 0.56 0.09 1.00 0.33 

State Habitat Area Oswell West 583 0.44 0.07 1.00 0.17 

State Habitat Area The Mobile-tensaw Delta Tract 13346 0.17 0.03 0.49 0.08 

State Wildlife Management Area Barbour County WMA 7438 0.04 0.01 0.94 0.16 

State Habitat Area The Bayou Canot Tract 788 0.00 0.00 1.00 0.33 

State Wildlife Management Area Bayou Sara Tract- Forest Legacy 185 0.00 0.00 1.00 0.33 

State Wildlife Management Area Mobile-tensaw Delta WMA 4455 0.00 0.00 0.93 0.31 

State Wildlife Management Area W.l. Holland WMA 5590 0.00 0.00 0.93 0.30 

State Habitat Area Bayou Sara Tract 217 0.00 0.00 0.67 0.22 

State Mitigation Site Gopher Tortoise Preserve 186 0.00 0.00 1.00 0.20 

State Forest Geneva State Forest 2913 0.00 0.00 0.81 0.18 

State Wildlife Management Area Covington WMA 6157 0.00 0.00 1.00 0.17 

State Forest Hauss State Forest 154 0.00 0.00 1.00 0.17 

State Mitigation Site Catoma Creek Mitigation Site 745 0.00 0.00 1.00 0.17 

State Nature Preserve The Pike County Pocosin Tract 80 0.00 0.00 1.00 0.17 

State Recreation Area The Wehle Tract 367 0.00 0.00 1.00 0.17 

National Forest (USFS) Five Runs Eligible Wild & Scenic 

River 

350 0.00 0.00 0.86 0.14 

National Forest (USFS) Conecuh National Forest 29914 0.00 0.00 0.75 0.14 

State Wildlife Management Area The Wehle Tract 255 0.00 0.00 0.75 0.13 

State Wildlife Management Area Perdido River WMA Parcel 937 0.00 0.00 0.36 0.12 

State Stewardship Trust Land Solon Dixon Forestry Education 

Center 

2051 0.00 0.00 0.71 0.12 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Florida 

State Conservation Area or Park Upper Chipola River Water 

Management Area 

2935 0.00 0.00 1.00 0.33 

State Park Alfred B. Maclay Gardens State 

Park 

463 0.00 0.00 1.00 0.33 

State Park Florida Caverns State Park 518 0.00 0.00 1.00 0.33 

State Park Three Rivers State Park 264 0.00 0.00 1.00 0.33 

State Wildlife Management Area Apalachee WMA 3461 0.00 0.00 0.98 0.33 

State Wildlife Management Area Joe Budd WMA 1223 0.00 0.00 0.75 0.25 

State Forest Lake Talquin State Forest 8108 0.00 0.00 0.54 0.18 

State Park Torreya State Park 5335 0.00 0.00 0.51 0.17 

State Conservation Area or Park Lower Escambia River Water 

Management Area 

14576 0.00 0.00 0.27 0.12 

State Forest Blackwater River State Forest 76971 0.00 0.00 0.11 0.03 

Georgia 

State Wildlife Management Area Chickasawhatchee WMA 7909 0.66 0.11 1.00 0.17 

Wilderness Area (USFS) Rich Mountain Wilderness Area 4275 0.40 0.08 0.12 0.02 

Wilderness Area (USFS) Cohutta Wilderness 14378 0.23 0.05 0.07 0.01 

National Forest (USFS) Chattahoochee National Forest 19683 0.22 0.04 0.03 0.01 

Military Reservation (DOD) Fort Gordon 22384 0.05 0.01 0.00 0.00 

State Fishing or Hunting Unit Paradise Public Fishing Area 545 0.00 0.00 1.00 0.67 

State Park Reed Bingham State Park 615 0.00 0.00 1.00 0.67 

Conservancy Easement (TNC) Oakridge - Oakridge Farms LLC 802 0.00 0.00 1.00 0.33 

Conservancy Easement (TNC) Titi Hammock - Springhill 123 0.00 0.00 1.00 0.33 

Conservancy Easement (TNC) Winecup - Erwin Trust 325 0.00 0.00 1.00 0.33 

Military Reservation (DOD) Marine Corps Logistics Base ( 

Albany) 

1434 0.00 0.00 1.00 0.33 

State Fishing or Hunting Unit Evans County Public Fishing Area 152 0.00 0.00 1.00 0.33 



Barrett et al., Supplementary Material 

14 

 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Natural Area Doerun Pitcherplant Bog State 

Natural Area 

263 0.00 0.00 1.00 0.33 

State Park Seminole State Park 294 0.00 0.00 1.00 0.33 

State Wildlife Management Area Lake Seminole WMA 3656 0.00 0.00 0.94 0.31 

Nature Conservancy Fee Land Williams Bluffs Preserve 868 0.00 0.00 0.83 0.28 

State Park George T. Bagby State Park 192 0.00 0.00 1.00 0.17 

State Park Gordonia-alatamaha State Park 190 0.00 0.00 1.00 0.17 

State Wildlife Management Area Elmodel WMA 642 0.00 0.00 1.00 0.17 

State Wildlife Management Area Mayhaw WMA 428 0.00 0.00 0.60 0.10 

Conservancy Easement (TNC) Keel Creek - Tarver Easement 498 0.00 0.00 0.33 0.06 

State Park George L. Smith State Park 674 0.00 0.00 0.11 0.02 

Military Reservation (DOD) Fort Stewart 115375 0.00 0.00 0.02 0.01 

Kentucky 

State Wildlife Management Area Dr. Norman And Martha Adair 

WMA 

257 1.00 0.37 1.00 0.83 

State Wildlife Management Area Boatwright WMA 2881 1.00 0.33 1.00 0.57 

Military Reservation (DOD) Fort Knox Military Reservation 44290 0.89 0.28 1.00 0.57 

State Park Big Bone Lick State Park 209 1.00 0.23 1.00 0.73 

State Wildlife Management Area Dr. James R. Rich WMA 642 1.00 0.23 1.00 0.56 

State Wildlife Management Area Westvaco WMA 1469 1.00 0.22 1.00 0.33 

State Wildlife Management Area Ballard WMA 3127 1.00 0.17 1.00 0.33 

State Wildlife Management Area John A. Kleber WMA 951 1.00 0.17 1.00 0.39 

State Nature Preserve John James Audubon State Park 

Nature Preserve 

141 1.00 0.17 1.00 0.33 

State Park Columbus-belmont State Park 55 1.00 0.17 1.00 0.33 

State Wildlife Management Area Winford WMA 105 1.00 0.17 1.00 0.33 

State Wildlife Management Area West Kentucky WMA 3685 1.00 0.17 1.00 0.32 

State Forest Green River State Forest 327 1.00 0.17 1.00 0.22 

Conservancy Easement (TNC) Cypress Creek Swamp Easement 96 1.00 0.17 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Recreation Area (USFS) Nature Watch Demonstration Area 497 1.00 0.17 1.00 0.17 

National Recreation Area (USFS) Woodlands Nature Station 41 1.00 0.17 1.00 0.17 

State Nature Preserve Brigadoon State Nature Preserve 70 1.00 0.17 1.00 0.17 

State Park Mineral Mounds State Park 246 1.00 0.17 1.00 0.17 

State Wildlife Management Area Obion Creek WMA 1219 1.00 0.17 1.00 0.17 

State Wildlife Management Area Sloughs WMA 3810 0.98 0.16 1.00 0.29 

National Recreation Area (USFS) Land Between The Lakes National 

Recreation Area 

32523 0.92 0.15 1.00 0.17 

State Wildlife Management Area Higginson-henry WMA 2206 0.88 0.15 1.00 0.30 

State Wildlife Management Area Yellowbank WMA 2293 0.88 0.15 1.00 0.29 

State Resort Park Kentucky Dam Village State Resort 

Park 

575 0.88 0.15 1.00 0.17 

State Wildlife Management Area R. F. Tarter WMA 370 0.86 0.14 0.86 0.14 

State Wildlife Management Area Jones-keeney WMA 698 0.78 0.13 1.00 0.17 

National Recreation Area (USFS) Turkey Bay Off-highway Vehicle 

Area 

872 0.75 0.13 1.00 0.17 

State Forest Pennyrile State Forest 5753 0.73 0.12 1.00 0.17 

State Resort Park Lake Barkley State Resort Park 1354 0.61 0.10 1.00 0.17 

State Natural Area Bissell Bluff State Natural Area 228 0.50 0.08 1.00 0.21 

State Natural Area NeWMAn's Bluff State Natural 

Area 

68 0.50 0.08 1.00 0.17 

State Wildlife Management Area Livingston County WMA 118 0.50 0.08 1.00 0.17 

State Resort Park Barren River State Resort Park 451 0.40 0.07 0.40 0.07 

State Wildlife Management Area Rough River Lake WMA 2713 0.29 0.05 1.00 0.17 

State Resort Park Kenlake State Resort Park 246 0.25 0.04 1.00 0.17 

State Resort Park Pennyrile Forest State Resort Park 360 0.25 0.04 1.00 0.17 

State Wildlife Management Area Barren River Lake WMA 4158 0.24 0.04 0.44 0.07 

Military Reservation (DOD) Fort Campbell Military Reservation 14667 0.22 0.04 0.66 0.11 

State Wildlife Management Area Fleming WMA 772 0.20 0.03 0.70 0.20 



Barrett et al., Supplementary Material 

16 

 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Park (NPS) Mammoth Cave National Park 20696 0.18 0.03 0.87 0.15 

State Nature Preserve Vernon-douglas State Nature 

Preserve 

295 0.17 0.03 0.50 0.08 

National Wildlife Refuge (FWS) Clarks River National Wildlife 

Refuge 

2657 0.14 0.02 1.00 0.17 

State Wildlife Management Area Kentucky Lake WMA 1355 0.11 0.02 0.42 0.07 

State Resort Park General Butler State Resort Park 265 0.00 0.00 1.00 0.27 

National Forest (USFS) Daniel Boone National Forest 4406 0.00 0.00 0.70 0.18 

State Historical Park Perryville Battlefield State Historic 

Park 

205 0.00 0.00 1.00 0.17 

State Park Ben Hawes State Park 122 0.00 0.00 1.00 0.17 

State Park E.p. Tom Sawyer State Park 215 0.00 0.00 1.00 0.17 

State Resort Park Rough River Dam State Resort 

Park 

91 0.00 0.00 1.00 0.17 

State Wildlife Management Area Clear Creek WMA 347 0.00 0.00 1.00 0.17 

State Wildlife Management Area Kaler Bottoms WMA 500 0.00 0.00 1.00 0.17 

State Wildlife Management Area Kentucky River WMA 640 0.00 0.00 0.78 0.17 

State Wildlife Management Area Ohio River Islands WMA 12 0.00 0.00 1.00 0.17 

State Wildlife Management Area Tradewater WMAs 228 0.00 0.00 1.00 0.17 

State Park Green River Lake State Park 521 0.00 0.00 0.88 0.15 

State Park Nolin Lake State Park 268 0.00 0.00 0.67 0.11 

State Wildlife Management Area Nolin River Lake WMA 2509 0.00 0.00 0.63 0.10 

State Wildlife Management Area Peabody WMA 21948 0.00 0.00 0.49 0.08 

State Wildlife Management Area Green River Lake WMA 9504 0.00 0.00 0.29 0.05 

State Forest Knobs State Forest 452 0.00 0.00 0.20 0.03 

Mental Health Facility Wendell H. Ford Regional Training 

Center 

3083 0.00 0.00 0.15 0.02 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Mississippi 

Military Reservation (DOD) Naval Construction Batallion 

Center 

515 1.00 0.50 1.00 0.67 

State Coastal Reserve Bayou Lacroix Coastal Reserve 396 1.00 0.50 1.00 0.67 

State Coastal Reserve Jourdan River Coastal Reserve 1382 1.00 0.50 1.00 0.67 

State Coastal Reserve Wolf River Coastal Reserve 872 1.00 0.50 1.00 0.67 

State Park Buccaneer State Park 108 1.00 0.50 1.00 0.67 

State Coastal Reserve Hancock County Marsh Coastal 

Reserve 

7328 1.00 0.49 1.00 0.67 

Other Public Lands John C. Stennis Space Center 5378 1.00 0.33 1.00 0.33 

State Wildlife Management Area Little Biloxi WMA 2418 1.00 0.33 1.00 0.33 

State Wildlife Management Area Red Creek WMA 8690 0.81 0.24 1.00 0.31 

National Wildlife Refuge (FWS) Bogue Chitto National Wildlife 

Refuge 

4911 1.00 0.18 1.00 0.19 

State Wildlife Management Area Old River WMA 3037 0.98 0.16 0.90 0.15 

State Wildlife Management Area Wolf River WMA 4170 0.46 0.14 0.00 0.00 

National Forest (USFS) De Soto National Forest 110586 0.22 0.05 0.41 0.14 

State Wildlife Management Area Pascagoula River WMA 13953 0.07 0.01 0.64 0.18 

State Wildlife Management Area Marion County WMA 2920 0.07 0.01 0.00 0.00 

State Wildlife Management Area Ward Bayou WMA 463 0.00 0.00 0.60 0.20 

Wilderness Area (USFS) Black Creek Wilderness 299 0.00 0.00 0.33 0.06 

North Carolina 

State Game Land Chowan Swamp State Game Land 4881 1.00 0.71 1.00 0.33 

State Educational Forest Clemmons Educational State Forest 198 1.00 0.67 1.00 0.33 

State Game Land Lee State Game Land 539 1.00 0.67 1.00 0.33 

State Game Land Shearon Harris State Game Land 3939 1.00 0.67 1.00 0.33 

State Park Raven Rock State Park 1854 1.00 0.67 1.00 0.33 

State Park William B. Umstead State Park 2264 1.00 0.67 1.00 0.33 

State Game Land Chatham State Game Land 1061 1.00 0.67 1.00 0.30 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Nature Conservancy Fee Land Carver Creek Preserve 503 1.00 0.67 0.63 0.21 

Wilderness Area (USFS) Birkhead Mountains Wilderness 2151 1.00 0.67 1.00 0.18 

Nature Conservancy Fee Land Black Ankle Bog Preserve 115 1.00 0.67 1.00 0.17 

State Recreation Area Jordan Lake State Recreation Area 1906 1.00 0.59 1.00 0.17 

State Educational Forest Jordan Lake Educational State 

Forest 

203 1.00 0.58 1.00 0.17 

Military Reservation (DOD) Fort Bragg Military Reservation 61705 1.00 0.58 0.81 0.21 

National Forest (USFS) Uwharrie National Forest 16466 1.00 0.56 0.69 0.12 

State Natural Area Lower Haw River State Natural 

Area 

335 1.00 0.53 1.00 0.17 

State Recreation Area Falls Lake State Recreation Area 1920 1.00 0.53 1.00 0.17 

State Game Land Nicholson Creek State Game Land 418 1.00 0.50 1.00 0.17 

State Natural Area Weymouth Woods State Natural 

Area 

201 1.00 0.50 1.00 0.17 

State Game Land Jordan State Game Land 1928 1.00 0.50 0.96 0.16 

State Game Land Butner-falls Of Neuse State Game 

Land 

11375 1.00 0.48 0.84 0.14 

State Game Land Rockfish Creek State Game Land 1014 1.00 0.48 1.00 0.17 

Military Reservation (DOD) Pope Air Force Base 765 1.00 0.47 0.00 0.00 

State Park Eno River State Park 1454 1.00 0.41 0.41 0.22 

State Park Morrow Mountain State Park 1835 1.00 0.34 0.00 0.00 

State Natural Area Bushy Lake State Natural Area 2357 1.00 0.33 1.00 0.22 

Nature Conservancy Fee Land Drowning Creek Preserve 331 1.00 0.33 1.00 0.17 

Nature Conservancy Fee Land Quewhiffle Preserve 95 1.00 0.33 1.00 0.17 

State Educational Forest Turnbull Creek Educational State 

Forest 

358 1.00 0.33 1.00 0.17 

State Forest Bladen Lakes State Forest 10438 1.00 0.33 1.00 0.17 

State Game Land Suggs Mill Pond State Game Land 3338 1.00 0.33 1.00 0.17 

State Park Jones Lake State Park 548 1.00 0.33 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Military Reservation (DOD) Camp Mackall Military Reservation 3248 1.00 0.33 0.96 0.16 

State Game Land Sandhills State Game Land 23477 1.00 0.32 0.61 0.10 

State Park Lumber River State Park 1053 0.42 0.07 0.67 0.11 

State Game Land Pee Dee River State Game Land 1893 0.21 0.06 0.17 0.03 

National Wildlife Refuge (FWS) Pee Dee National Wildlife Refuge 3377 0.08 0.01 0.00 0.00 

National Forest (USFS) Nantahala National Forest 5625 0.03 0.00 0.01 0.00 

South Carolina 

National Estuarine Research Reserve 

(NOAA) 

North Inlet - Winyah Bay Sweet 

Hall Marsh National Estuarine 

Research Reserve 

3061 1.00 0.33 0.00 0.00 

Conservancy Easement (TNC) Misc. Easement Cluster 603 0.50 0.17 0.00 0.00 

State Heritage Preserve Cartwheel Bay Heritage Preserve 239 1.00 0.17 0.00 0.00 

State Heritage Preserve Tom Yawkey Wildlife Center 

Heritage Preserve 

6503 0.29 0.13 0.00 0.00 

State Habitat Area Santee Coastal Reserve 7606 0.11 0.05 0.00 0.00 

State Forest Sand Hills State Forest 15216 0.14 0.05 1.00 0.17 

State Heritage Preserve Little Pee Dee River Heritage 

Preserve 

1830 0.27 0.04 0.00 0.00 

State Recreation Area Cheraw State Recreation Area 2848 0.00 0.00 0.95 0.16 

State Nature or Environmental 

Education 

James W. Webb Wildlife Center 2232 0.00 0.00 0.66 0.11 

State Wildlife Management Area Palachucola WMA 2893 0.00 0.00 0.21 0.05 

Tennessee 

State Habitat Area Lake Lauderdale Refuge 264 1.00 0.33 1.00 0.33 

State Wildlife Management Area Bogota WMA 897 1.00 0.33 1.00 0.33 

Military Reservation (DOD) Memphis Defense Depot 248 1.00 0.33 0.00 0.00 

Military Reservation (DOD) Naval Air Station Memphis 1300 1.00 0.33 0.00 0.00 

State Historical Park Fort Pillow State Historic Park 704 1.00 0.33 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Natural Area Lucias E. Burch Jr. State Natural 

Area 

340 1.00 0.33 0.00 0.00 

State Natural Area Meeman-shelby Forest State 

Natural Area 

3787 1.00 0.33 0.00 0.00 

State Park Meeman-shelby Forest State Park 1167 1.00 0.33 0.00 0.00 

State Park T.O. Fuller State Park 373 1.00 0.33 0.00 0.00 

State Wildlife Management Area Eagle Lake Refuge WMA 1036 1.00 0.33 0.00 0.00 

State Wildlife Management Area John Tully WMA 3804 1.00 0.33 0.00 0.00 

State Wildlife Management Area Mav - Fullen 387 1.00 0.33 0.00 0.00 

National Wildlife Refuge (FWS) Lower Hatchie National Wildlife 

Refuge 

3387 1.00 0.28 0.00 0.00 

State Natural Area Frozen Head State Park State 

Natural Area 

4672 0.85 0.28 0.94 0.27 

State Wildlife Management Area Lwcf07 - Blue 287 1.00 0.25 0.00 0.00 

State Park Cumberland Mountain State Park 614 1.00 0.23 1.00 0.23 

State Wildlife Management Area Catoosa WMA 30766 0.78 0.19 0.78 0.19 

State Wildlife Management Area Tigrett WMAs 2597 1.00 0.18 1.00 0.25 

State Natural Area Reelfoot Lake State Natural Area & 

WMA 

4080 1.00 0.17 1.00 0.22 

State Wildlife Management Area Scs Lakes 468 1.00 0.17 1.00 0.22 

State Natural Area Savage Gulf State Natural Area 5779 1.00 0.17 1.00 0.17 

State Wildlife Management Area Eaton Bottom - Mitiagtion 600 183 1.00 0.17 1.00 0.17 

State Wildlife Management Area Forks Of The River WMA 133 1.00 0.17 1.00 0.17 

State Wildlife Management Area Fort Ridge WMA 400 1.00 0.17 1.00 0.17 

State Wildlife Management Area Gooch WMA 197 1.00 0.17 1.00 0.17 

State Wildlife Management Area Horns Bluff WMA 659 1.00 0.17 1.00 0.17 

State Wildlife Management Area Wolf River WMA 140 1.00 0.17 0.00 0.00 

State Wildlife Management Area Royal Blue WMA 20133 0.64 0.14 0.74 0.17 

State Wildlife Management Area Sundquist WMA 32152 0.58 0.14 0.66 0.16 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Cohutta Wilderness 635 0.50 0.10 0.13 0.02 

State Wildlife Management Area Bridgestone/firestone Centennial 

Wilderness WMA 

3815 0.62 0.10 0.62 0.10 

National River & Wild & Scenic 

Riverway (NPS) 

Obed Wild And Scenic River 2127 0.50 0.08 0.50 0.08 

State Natural Area Fall Creek Falls State Park State 

Natural Area 

8813 0.50 0.08 0.50 0.08 

State Natural Area Short Mountain-jim Cummings 

State Natural Area 

184 0.50 0.08 0.50 0.08 

State Natural Area Virgin Falls Pocket Wilderness 

State Natural Area 

153 0.50 0.08 0.50 0.08 

State Wildlife Management Area Goooch WMA 3129 0.41 0.07 1.00 0.17 

Wilderness Area (USFS) Big Frog Mountain Wilderness 3244 0.16 0.03 0.07 0.01 

National Forest (USFS) Upper Bald River Addition 1245 0.13 0.02 0.00 0.00 

National Recreation Area (USFS) Land Between The Lakes National 

Recreation Area 

21817 0.10 0.02 0.60 0.10 

State Forest Lone Mountain State Forest 1495 0.09 0.02 0.09 0.02 

National Forest (USFS) Cherokee National Forest 8166 0.02 0.00 0.03 0.00 

National Park (NPS) Great Smoky Mountains National 

Park 

96606 0.00 0.00 0.00 0.00 

State Habitat Area Hop-in Refuge 118 0.00 0.00 1.00 0.17 

State Wildlife Management Area Gibson County Lake 557 0.00 0.00 1.00 0.17 

State Wildlife Management Area Obion River WMA 1478 0.00 0.00 1.00 0.17 

State Wildlife Management Area Three Rivers WMAs 636 0.00 0.00 1.00 0.17 

State Habitat Area Colonel Forrest V. Durand Wetland 152 0.00 0.00 0.50 0.08 

State Natural Area Big Cypress Tree State Natural 

Area 

122 0.00 0.00 0.50 0.08 

State Natural Area House Mountain State Natural Area 213 0.00 0.00 0.50 0.08 

State Wildlife Management Area Maness Swamp 374 0.00 0.00 0.25 0.04 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Military Reservation (DOD) Milan Army Ammunition Plant 10090 0.00 0.00 0.12 0.02 

Military Reservation (DOD) Fort Campbell Military Reservation 27655 0.00 0.00 0.04 0.01 

Army Corps of Engineers Project 

(ACE) 

J. Percy Priest Lake 4019 0.00 0.00 0.02 0.00 
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Amphiuma pholeter (One-toed Amphiuma) 

Figure S6. Maxent model quality evaluation for Amphiuma pholeter. Regularized training gain is 0.732, 

training AUC is 0.857, unregularized training gain is 1.186. Unregularized test gain is -1.431. Test AUC 

is 0.373, standard deviation is 0.056 (calculated as in DeLong et al. 1988, Equation 2). We used 14 

presence records for training, 3 for testing. The omission rate (for training and test records) and predicted 

area as a function of the cumulative threshold is depicted in the upper panel. The omission rate should be 

close to the predicted omission, because of the definition of the cumulative threshold (additional details 

under Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower 

panel. If test data are drawn from the Maxent distribution itself, then the maximum possible test AUC 

would be 0.816 rather than 1; in practice the test AUC may exceed this bound (additional details under 

Text S2). 
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Figure S7. Current climatic suitability model for Amphiuma pholeter on a continuous scale from 0 – 10. 

Forecast maps (Figure S8) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 2.3; minimum training presence: 2.0; maximum training sensitivity 

and specificity: 6.7. 
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Figure S8. Ensemble map of threshold predictions for Amphiuma pholeter in 2050 (upper map represents 

the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors represent 

areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S3. Protected areas that contain climatically suitable habitat in 2050 t within a 50 km buffer of the currently known range of A. pholeter. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Alabama 

National Forest (USFS) Conecuh National Forest 15730 0.00 0.00 0.41 0.21 

Florida 

State Park Alfred B. Maclay Gardens State Park 463 0.00 0.00 1.00 0.50 

State Park Florida Caverns State Park 518 0.00 0.00 1.00 0.50 

State Park Three Rivers State Park 264 0.00 0.00 1.00 0.50 

State Conservation Area or 

Park 

Upper Chipola River Water Management 

Area 2935 0.00 0.00 1.00 0.50 

State WMA Apalachee Wildlife Management Area 3461 0.00 0.00 0.94 0.47 

State WMA Joe Budd Wildlife Management Area 1223 0.00 0.00 0.86 0.43 

State Forest Lake Talquin State Forest 8108 0.00 0.00 0.57 0.28 

State Conservation Area or 

Park 

Lower Escambia River Water 

Management Area 14576 0.00 0.00 0.13 0.07 

State Forest Blackwater River State Forest 76971 0.00 0.00 0.04 0.02 

Georgia 

State WMA Chickasawhatchee WMA 7909 0.70 0.35 0.00 0.00 

State Park Seminole SP 294 0.00 0.00 1.00 0.50 

State WMA Lake Seminole WMA 3517 0.00 0.00 0.94 0.47 

Nature Conservancy Fee 

Land Williams Bluffs Preserve 868 0.00 0.00 0.69 0.35 
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Aneides aeneus (Green Salamander) 

Figure S9. Maxent model quality evaluation for Aneides aeneus. Regularized training gain is 0.538, 

training AUC is 0.837, unregularized training gain is 0.766. Unregularized test gain is 0.236. Test AUC is 

0.722, standard deviation is 0.066 (calculated as in DeLong et al. 1988, Equation 2).We used 62 presence 

records for training, 15 for testing. The omission rate (for training and test records) and predicted area as a 

function of the cumulative threshold are depicted in the upper panel. The omission rate should be close to 

the predicted omission, because of the definition of the cumulative threshold (additional details under 

Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower panel. If 

test data are drawn from the Maxent distribution itself, then the maximum possible test AUC would be 

0.779 rather than 1; in practice the test AUC may exceed this bound (additional details under Text S2). 
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Figure S10. Current climatic suitability model for Aneides aeneus on a continuous scale from 0 – 10. 

Forecast maps (Figure S11) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 2.7; minimum training presence: 1.8; maximum training sensitivity 

and specificity: 5.1. 
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Figure S11. Ensemble map of threshold predictions for Aneides aeneus in 2050 (upper map represents the 

A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors represent areas 

with increased model agreement regarding the maintenance of climatic suitability.
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Table S4. Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of A. aeneus. 

Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Alabama 

State Resort Park Cheaha Resort State Park 802 0.90 0.35 0.20 0.10 

Wilderness Area (USFS) Cheaha Wilderness 2996 0.37 0.18 0.05 0.02 

National Forest (USFS) Talladega National Forest 29934 0.05 0.01 0.00 0.00 

Georgia 

Botanical Reserve (USFS) Chattahoochee National Forest 47 1.00 0.50 1.00 0.50 

State Park Don Carter State Park 476 1.00 0.50 0.00 0.00 

State WMA Lula Tract WMA 499 1.00 0.50 0.00 0.00 

State WMA Wilson Shoals WMA 1173 1.00 0.46 0.00 0.00 

State Park Buck Shoals State Park 220 1.00 0.44 0.00 0.00 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4661 0.88 0.42 0.80 0.38 

Scenic Area (USFS) Cooper Creek Scenic Area 491 1.00 0.40 0.00 0.00 

State WMA Allen Creek WMA 686 1.00 0.38 0.00 0.00 

Wilderness Area (USFS) Blood Mountain Wilderness 

Area 

3046 0.65 0.28 0.20 0.10 

Wilderness Area (USFS) Tray Mountain Wilderness Area 4262 0.67 0.28 0.52 0.25 

Wilderness Area (USFS) Brasstown Bald Wilderness Area 5430 0.71 0.27 0.48 0.24 

Scenic Area (USFS) Coosa Bald Scenic Area 2883 0.63 0.21 0.24 0.12 

Wilderness Area (USFS) Raven Cliffs Wilderness Area 3586 0.51 0.21 0.23 0.11 

Scenic Area (USFS) Desoto Falls Scenic Area 297 0.75 0.21 0.25 0.13 

Wilderness Area (USFS) Mark Trail Wilderness Area 6826 0.57 0.20 0.30 0.15 

National Forest (USFS) Chattahoochee National Forest 151137 0.62 0.19 0.15 0.06 

Wild, Scenic & Recreation 

River (USFS) 

Chattooga Wild & Scenic River 

Corridor 

3113 0.91 0.18 0.32 0.06 

State Park Black Rock Mountain State Park 688 0.33 0.17 0.33 0.15 

State Park Tallulah Gorge State Park 1074 1.00 0.17 0.21 0.04 

State Park Unicoi State Park & Lodge 282 1.00 0.17 0.00 0.00 
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Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Conservation Area Smithgall Woods-dukes Creek 

Conservation Area 

1706 1.00 0.17 0.00 0.00 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 817 0.31 0.14 0.08 0.03 

Scenic Area (USFS) Anna Ruby Falls Scenic Area 885 0.46 0.14 0.00 0.00 

National Recreation Area 

(USFS) 

Ed Jenkins National Recreation 

Area 

6832 0.29 0.11 0.01 0.01 

Wilderness Area (USFS) Rich Mountain Wilderness Area 4275 0.22 0.11 0.15 0.08 

National Forest (USFS) Ed Jenkins National Recreation 

Area 

2715 0.26 0.07 0.04 0.02 

Wilderness Area (USFS) Cohutta Wilderness 14378 0.04 0.02 0.04 0.02 

Kentucky 

Botanical Reserve (USFS)  300 0.67 0.17 1.00 0.33 

Nature Conservancy Fee Land Pine Mountain Fee 59 1.00 0.17 1.00 0.17 

State Nature Preserve Bad Branch State Nature 

Preserve 

1082 0.92 0.15 1.00 0.27 

Nature Conservancy Fee Land Bad Branch Macrosite Fee 418 0.83 0.14 1.00 0.31 

State WMA Hensley-pine Mountain WMA 1962 0.62 0.10 0.77 0.13 

State Park Kingdom Come State Park 193 0.50 0.08 1.00 0.17 

National Historical Park (NPS) Cumberland Gap National 

Historic Park 

4442 0.24 0.07 0.51 0.15 

State WMA Ataya WMA 12425 0.09 0.01 0.23 0.04 

State WMA Shillalah Creek WMA 829 0.08 0.01 0.17 0.04 

State WMA Cranks Creek WMA 871 0.08 0.01 0.15 0.03 

State Forest Kentenia State Forest 1607 0.05 0.01 0.25 0.04 

State Natural Area Stone Mountain WMA And 

State Natural Area 

406 0.00 0.00 0.50 0.08 

State Nature Preserve Blanton Forest State Nature 

Preserve 

1147 0.00 0.00 0.33 0.06 

State Natural Area Martin's Fork  WMA And State 

Natural Area 

602 0.00 0.00 0.25 0.04 
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Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Forest Kentucky Ridge State Forest 3676 0.00 0.00 0.04 0.01 

North Carolina 

Nature Conservancy Fee Land Profitt Tract 88 1.00 1.00 1.00 0.83 

State Game Land Cherokee State Game Land 137 1.00 1.00 1.00 0.50 

State Game Land Elk Knob State Game Land 295 1.00 0.92 1.00 0.83 

State Natural Area Mount Jefferson State Natural 

Area 

278 1.00 0.92 1.00 0.58 

State Natural Area Elk Knob State Natural Area 936 1.00 0.87 1.00 0.71 

Wilderness Area (USFS) Shining Rock Wilderness 7656 1.00 0.83 1.00 0.86 

Nature Conservancy Fee Land Grandmother Mountain Preserve 60 1.00 0.83 1.00 0.67 

State Game Land Three Top Mountain State Game 

Land 

1186 1.00 0.81 1.00 0.61 

Conservancy Easement (The 

Nature Conservancy) 

Grandfather Mountain Preserve 475 1.00 0.75 1.00 0.75 

State Game Land Cold Mountain State Game Land 1343 1.00 0.75 1.00 0.80 

Conservancy Easement (The 

Nature Conservancy) 

Green River Headwaters 

Preserve 

174 1.00 0.72 1.00 0.50 

Wilderness Area (USFS) Middle Prong Wilderness 3061 1.00 0.72 1.00 0.71 

State Park Mount Mitchell State Park 640 1.00 0.72 1.00 0.68 

National Park (NPS) Great Smoky Mountains 

National Park 

111524 0.83 0.71 0.97 0.70 

National Parkway (NPS) Blue Ridge Parkway 19955 0.93 0.69 0.93 0.62 

State Forest Dupont State Forest 4077 1.00 0.65 1.00 0.49 

Nature Conservancy Fee Land Rainbow Springs Preserve 706 1.00 0.50 1.00 0.50 

State Forest Gill State Forest 187 1.00 0.50 1.00 0.17 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4704 1.00 0.49 0.95 0.46 

Wilderness Area (USFS) Joyce Kilmer-slickrock 

Wilderness 

5028 0.85 0.48 0.99 0.52 

National Forest (USFS) Nantahala National Forest 173887 0.72 0.41 0.78 0.36 
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Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Forest (USFS) Pisgah National Forest 196077 0.76 0.40 0.77 0.36 

Native American Reservation Eastern Cherokee Indian 

Reservation 

19600 0.58 0.40 0.71 0.34 

State Park Hickory Nut Gorge State Park 237 1.00 0.33 0.50 0.17 

Wilderness Area (USFS) Linville Gorge Wilderness 4766 0.77 0.33 0.86 0.32 

Experimental Forest (USFS) Coweeta Hydrologic Laboratory 2198 0.73 0.32 0.63 0.29 

State Park New River State Park 592 0.91 0.23 1.00 0.39 

State Park South Mountains State Park 6992 0.72 0.22 0.05 0.01 

Nature Conservancy Fee Land Hickory Nut Gorge 456 0.75 0.21 0.38 0.13 

State Park Gorges State Park 3126 0.61 0.20 0.55 0.15 

State Game Land South Mountains Game Land 7315 0.57 0.17 0.08 0.02 

State Game Land Green River State Game Land 5514 0.75 0.16 0.48 0.08 

Experimental Forest (USFS) Bent Creek Experimental Forest 2283 0.38 0.12 0.38 0.08 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1370 0.24 0.12 0.00 0.00 

State Game Land Dysartsville State Game Land 1990 0.50 0.08 0.14 0.02 

State Park Crowders Mountain State Park 2041 0.00 0.00 0.72 0.24 

State Access Area Rendezvous Mountain 

Educational State Forest 

256 0.00 0.00 0.75 0.13 

State Game Land Broad River State Game Land 399 0.00 0.00 0.40 0.07 

South Carolina 

State Heritage Preserve Watson-cooper Heritage 

Preserve 

707 1.00 1.00 0.00 0.00 

State Conservation Area Mountain Bridge Wilderness 

Area (caesars Head & Jones 

Gap) 

4601 0.97 0.70 0.90 0.36 

Nature Conservancy Fee Land Cliffs At Glassy Preserve 149 1.00 0.44 1.00 0.33 

Conservancy Easement (The 

Nature Conservancy) 

Greenville Watershed 7622 0.94 0.35 1.00 0.38 

State Heritage Preserve Bald Rock Heritage Preserve 66 1.00 0.33 1.00 0.33 
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Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Heritage Preserve Glassy Mountain Heritage 

Preserve 

31 1.00 0.33 1.00 0.33 

Conservancy Easement (The 

Nature Conservancy) 

Landrum Watershed 190 1.00 0.33 1.00 0.33 

Conservancy Easement (The 

Nature Conservancy) 

Tryon Watershed 177 1.00 0.33 0.50 0.17 

State Heritage Preserve Laurel Fork Heritage Preserve 405 0.60 0.30 0.00 0.00 

State Heritage Preserve Chestnut Ridge Heritage 

Preserve 

677 0.78 0.26 1.00 0.30 

Nature Conservancy Fee Land Campbell and Lockhart Tracts 

(Blue Wall Preserve) 

91 1.00 0.25 1.00 0.17 

State Conservation Area Jocassee Gorges 8981 0.80 0.25 0.58 0.14 

State Park Table Rock State Park 1142 0.84 0.24 0.68 0.16 

Scenic Byway (USFS) Oscar Wiggington Scenic 

Byway 

813 0.69 0.21 0.23 0.06 

Wild, Scenic & Recreation 

River (USFS) 

Chattooga Wild & Scenic River 

Corridor 

1888 0.96 0.19 0.40 0.09 

Scenic Area (USFS) Chauga Scenic Area 1895 1.00 0.19 1.00 0.17 

National Forest (USFS) Sumter National Forest 24151 0.97 0.18 0.81 0.15 

State Park Oconee State Park 447 1.00 0.17 1.00 0.31 

State Heritage Preserve Eastatoe Creek Heritage 

Preserve 

153 1.00 0.17 1.00 0.28 

Botanical Reserve (USFS) Cedar Creek Natural Botanical 

Area 

203 1.00 0.17 1.00 0.17 

Botanical Reserve (USFS) Opossum Creek Botanical Area 17 1.00 0.17 1.00 0.17 

Botanical Reserve (USFS) Station Cove/station Mountain 

Cove Botanical Area 

79 1.00 0.17 1.00 0.17 

Zoological Area (USFS) Tamassee Knob And Coves/ 

Tamassee Creek Zoological 

Area 

249 1.00 0.17 1.00 0.17 

State Park Oolenoy State Park 90 1.00 0.17 1.00 0.17 
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Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Wildcat Wayside (caesars Head) 24 1.00 0.17 1.00 0.17 

State Heritage Preserve Buzzard Roost Heritage Preserve 172 1.00 0.17 1.00 0.17 

Botanical Reserve (USFS) Brasstown Creek And Falls 

Botanical Area 

195 1.00 0.17 0.75 0.13 

State Park Paris Mountain State Park 594 1.00 0.17 0.25 0.08 

State Heritage Preserve Brasstown Creek Heritage 

Preserve 

201 1.00 0.17 0.33 0.06 

Scenic Area (USFS) White Rock Scenic Area 1639 0.74 0.15 0.65 0.14 

State Heritage Preserve Ashmore State Heritage Preserve 403 0.71 0.14 1.00 0.17 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1156 0.19 0.09 0.00 0.00 

State Heritage Preserve Chandler Heritage Preserve 111 0.50 0.08 1.00 0.17 

State Park Devils Fork State Park 209 0.33 0.06 1.00 0.17 

State Natural Area Keowee-toxaway State Natural 

Area 

402 0.17 0.03 0.67 0.11 

National Battlefield (NPS) Cowpens National Battlefield 345 0.00 0.00 1.00 0.17 

Nature Conservancy Fee Land Penell Tract (Blue Wall 

Preserve) 

198 0.00 0.00 1.00 0.17 

National Military Park (NPS) Kings Mountain National 

Military Park 

1585 0.00 0.00 0.95 0.16 

State Park Kings Mountain State Park 2509 0.00 0.00 0.56 0.10 

Tennessee 

National Forest (USFS) Roan Mountain 1866 1.00 0.82 1.00 0.65 

State Natural Area Hampton Creek Cove State 

Natural Area 

278 1.00 0.75 1.00 0.42 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 1.00 0.67 1.00 0.52 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 1.00 0.55 1.00 0.42 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 1.00 0.52 1.00 0.49 

Wilderness Area (USFS) Citico Creek Wilderness 6526 0.88 0.50 1.00 0.48 

National Forest (USFS) Appalachian National Scenic 

Trail 

13911 0.92 0.49 0.98 0.40 
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Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Forest (USFS) Big Laurel Branch Addition 1995 1.00 0.43 1.00 0.35 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 1.00 0.42 1.00 0.50 

National Park (NPS) Great Smoky Mountains 

National Park 

96606 0.61 0.42 0.83 0.43 

Scenic Area (USFS) Bald Mountain Ridge Scenic 

Area 

3515 0.75 0.35 0.79 0.39 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 0.77 0.31 0.98 0.32 

State Park Roane Mountain State Park 820 1.00 0.28 1.00 0.32 

National Forest (USFS) Nolichucky River 147 0.67 0.28 1.00 0.39 

Wilderness Area (USFS) Joyce Kilmer-slickrock 

Wilderness 

1606 0.91 0.24 0.95 0.24 

Wilderness Area (USFS) Big Laurel Branch Wilderness 2573 0.76 0.23 0.95 0.34 

Wilderness Area (USFS) Sampson Mountain Wilderness 3224 0.55 0.20 0.70 0.27 

Scenic Area (USFS) Doe River Gorge Scenic Area 1094 0.71 0.19 1.00 0.33 

National Forest (USFS) Joyce Kilmer-slickrock 

Wilderness 

788 0.91 0.18 0.91 0.15 

National Forest (USFS) Cherokee National Forest 144005 0.48 0.17 0.60 0.21 

National Forest (USFS) Upper Bald River Addition 3840 0.46 0.16 0.86 0.22 

National Forest (USFS)  977 0.86 0.15 0.93 0.35 

Wilderness Area (USFS) Cohutta Wilderness 635 0.30 0.15 0.30 0.15 

State WMA Luper Mountain WMA 805 0.54 0.09 1.00 0.31 

Historical Area (USFS) Wasp Community Cultural 

Heritage Area 

149 0.50 0.08 1.00 0.17 

State WMA Foothills WMA 1801 0.29 0.08 0.50 0.11 

State Natural Area Frozen Head State Park State 

Natural Area 

4672 0.30 0.05 0.73 0.18 

Wilderness Area (USFS) Big Frog Mountain Wilderness 3244 0.08 0.04 0.08 0.04 

State Park Cumberland Mountain State 

Park 

614 0.22 0.04 1.00 0.20 

National Forest (USFS) Sampson Mountain Addition 1257 0.16 0.04 0.26 0.07 



Barrett et al., Supplementary Material 

37 

 

Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Bald River Gorge Wilderness 1556 0.14 0.02 0.52 0.10 

State WMA Sundquist WMA 31225 0.06 0.01 0.25 0.06 

State Natural Area Bays Mountain State Natural 

Area 

1233 0.05 0.01 0.40 0.08 

State WMA Royal Blue WMA 18914 0.03 0.00 0.21 0.05 

State WMA Catoosa WMA 31470 0.01 0.00 0.42 0.07 

State WMA Bridgestone/Firestone 

Centennial Wilderness WMA 

3815 0.00 0.00 0.51 0.08 

State Forest Lone Mountain State Forest 1495 0.00 0.00 0.10 0.02 

State WMA Mt. Roosevelt WMA 3412 0.00 0.00 0.04 0.01 
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Cryptobranchus alleganiensis (Hellbender)  

Figure S12. Maxent model quality evaluation for Cryptobranchus alleganiensis. Regularized training 

gain is 1.449, training AUC is 0.933, unregularized training gain is 1.807. Unregularized test gain is 

1.503. Test AUC is 0.906, standard deviation is 0.027 (calculated as in DeLong et al. 1988, equation 2). 

We used 83 presence records for training, 20 for testing. The omission rate (for training and test records) 

and predicted area as a function of the cumulative threshold are depicted in the upper panel. The omission 

rate should be close to the predicted omission, because of the definition of the cumulative threshold 

(additional details under Text S2). The receiver operating characteristic (ROC) curve for the data is 

depicted in the lower panel. If test data are drawn from the Maxent distribution itself, then the maximum 

possible test AUC would be 0.895 rather than 1; in practice the test AUC may exceed this bound 

(additional details under Text S2). 
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Figure S13. Current climatic suitability model for Cryptobranchus alleganiensis on a continuous scale 

from 0 – 10. Forecast maps (Figure S14) are not continuous. Different thresholds were applied to the 

original continuous output for those forecasts to facilitate ensembling (i.e., combining) different 

scenarios. To facilitate comparison between this map and the forecast maps, the three thresholds applied 

to forecast maps are: fixed cumulative value 10: 1.1; minimum training presence: 0.1; maximum training 

sensitivity and specificity: 2.5. 
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Figure S14. Ensemble map of threshold predictions for Cryptobranchus alleganiensis in 2050 (upper 

map represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer 

colors represent areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S5. Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of C. alleganiensis. 

Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

Alabama 

State Park Knotty Pine Tract 27 1.00 0.33 1.00 0.33 

Local Land Trust Preserve Alabama Land Trust 968 0.62 0.21 0.46 0.15 

State Habitat Area Post-oak Flat Tract 1297 0.56 0.19 0.72 0.24 

State Recreation Area The Indian Mountain Tract 241 1.00 0.17 0.67 0.22 

National Wildlife Refuge (FWS) Choccolocco National Wildlife 

Refuge 

1392 1.00 0.17 0.30 0.05 

State Resort Park Cheaha Resort State Park 802 0.93 0.15 0.64 0.11 

Wilderness Area (USFS) Cheaha Wilderness 2996 0.76 0.13 0.31 0.05 

State Habitat Area Walls Of Jerico Tract 4903 0.35 0.12 0.33 0.11 

State WMA James D. Martin - Skyline WMA 9080 0.33 0.11 0.32 0.11 

Wilderness Area (USFS) Dugger Mountain Wilderness 3688 0.60 0.10 0.06 0.01 

National Preserve (NPS) Little River Canyon National 

Preserve 

4368 0.27 0.09 0.05 0.02 

National Wildlife Refuge (FWS) Mountain Longleaf National 

Wildlife Refuge 

2256 0.52 0.09 0.00 0.00 

State Nature Preserve The Coldwater Mountain (doug 

Ghee Nature Preserve And 

Recreation Area) Tract 

1542 0.43 0.07 0.00 0.00 

National Forest (USFS) Talladega National Forest 63908 0.35 0.06 0.00 0.00 

State WMA Choccolocco State Forest 1708 0.18 0.03 0.00 0.00 

State WMA Jacob Farm 1737 0.08 0.03 0.08 0.03 

Scenic Byway (USFS) Talladega Scenic Byway 1080 0.13 0.02 0.00 0.00 

Georgia 

Scenic Area (USFS) Cooper Creek Scenic Area 491 1.00 0.60 1.00 0.69 

State Park Vogel State Park 94 1.00 0.58 1.00 0.50 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Cohutta Wilderness 14378 1.00 0.56 1.00 0.59 

State Park Fort Mountain State Park 1458 0.95 0.53 0.95 0.45 

Scenic Area (USFS) High Shoals Scenic Area 60 1.00 0.50 1.00 0.50 

Conservancy Easement (The 

Nature Conservancy) 

Lookout Mountain 180 1.00 0.50 1.00 0.33 

National Recreation Area (USFS) Ed Jenkins National Recreation 

Area 

6832 1.00 0.49 1.00 0.60 

National Forest (USFS) Ed Jenkins National Recreation 

Area 

2715 1.00 0.49 1.00 0.57 

Scenic Area (USFS) Coosa Bald Scenic Area 2883 1.00 0.48 1.00 0.57 

State Park Amicalola Falls Sp & Lodge 309 1.00 0.47 1.00 0.50 

Wilderness Area (USFS) Rich Mountain Wilderness Area 4275 1.00 0.46 1.00 0.67 

State Park Cloudland Canyon State Park 1462 0.92 0.46 0.88 0.29 

Scenic Area (USFS) Desoto Falls Scenic Area 297 1.00 0.44 1.00 0.50 

Wilderness Area (USFS) Raven Cliffs Wilderness Area 3847 1.00 0.44 1.00 0.49 

Wilderness Area (USFS) Mark Trail Wilderness Area 6826 1.00 0.42 1.00 0.48 

State WMA Rich Mountain WMA 2074 1.00 0.40 1.00 0.35 

Wilderness Area (USFS) Blood Mountain Wilderness 

Area 

3046 1.00 0.40 1.00 0.53 

State WMA Otting Tract WMA 284 1.00 0.40 1.00 0.33 

Wilderness Area (USFS) Brasstown Bald Wilderness Area 5430 0.99 0.39 1.00 0.51 

National Forest (USFS) Chattahoochee National Forest 215018 0.95 0.37 0.92 0.41 

Scenic Area (USFS) Anna Ruby Falls Scenic Area 885 1.00 0.36 1.00 0.43 

State WMA Dawson Forest WMA 10092 0.94 0.34 0.88 0.32 

National Forest (USFS) Camp Frank Merrill 58 1.00 0.33 1.00 0.50 

Scenic Area (USFS) Coleman River Scenic Area 127 1.00 0.33 0.67 0.28 

Botanical Reserve (USFS) Chattahoochee National Forest 144 1.00 0.33 1.00 0.25 

State Park Mossy Creek State Park 38 1.00 0.33 1.00 0.17 

State Fishing or Hunting Unit Lake Burton State Fish Hatchery 47 1.00 0.33 1.00 0.17 

State Park Don Carter State Park 476 1.00 0.33 0.20 0.07 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Tray Mountain Wilderness Area 4262 1.00 0.32 1.00 0.48 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4661 0.98 0.30 1.00 0.48 

State WMA Crockford-pigeon Mountain 

WMA 

6632 0.59 0.29 0.58 0.19 

State WMA Lula Tract WMA 499 1.00 0.29 0.14 0.05 

State Park Black Rock Mountain State Park 688 1.00 0.26 1.00 0.45 

State Park Buck Shoals State Park 220 1.00 0.25 1.00 0.17 

State WMA Wilson Shoals WMA 1173 0.88 0.20 0.50 0.17 

State Park Unicoi Sp & Lodge 425 1.00 0.17 1.00 0.33 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 817 1.00 0.17 1.00 0.32 

State Conservation Area or Park Smithgall Woods-dukes Creek 

Conservation Area 

1726 1.00 0.17 1.00 0.27 

State Park Tallulah Gorge State Park 1111 1.00 0.17 1.00 0.18 

Wild, Scenic & Recreation River 

(USFS) 

Chattooga Wild & Scenic River 

Corridor 

3248 1.00 0.17 1.00 0.17 

State Historic Site Hardman Farm State Historical 

Site 

67 1.00 0.17 1.00 0.17 

Conservancy Easement (The 

Nature Conservancy) 

Lula Falls 179 0.33 0.17 0.33 0.11 

State WMA Mcgraw Ford WMA 132 0.67 0.11 0.00 0.00 

State WMA Coosawattee WMA 1924 0.30 0.10 0.23 0.08 

State WMA Pine Log WMA 5617 0.49 0.09 0.22 0.07 

State WMA Paulding Forest WMA 9898 0.53 0.09 0.00 0.00 

State Natural Area Zahnd State Natural Area 559 0.17 0.08 0.17 0.06 

State WMA Johns Mountain WMA 707 0.13 0.06 0.13 0.04 

State Resort Park Brasstown Valley Resort 120 0.33 0.06 1.00 0.17 

National Battlefield Park (NPS) Kennesaw Mountain National 

Battlefield Park 

1124 0.23 0.04 0.00 0.00 

State WMA Sheffield WMA 1347 0.13 0.02 0.00 0.00 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State WMA Allatoona WMA 2829 0.12 0.02 0.00 0.00 

National Recreation Area (NPS) Chattahoochee River National 

Recreation Area 

3077 0.10 0.02 0.00 0.00 

State WMA Berry College WMA 5560 0.01 0.00 0.01 0.00 

Kentucky 

State Nature Preserve Kingdom Come State Park 

Nature Preserve 

100 1.00 0.83 1.00 0.83 

State WMA Cranks Creek WMA 871 1.00 0.77 1.00 0.82 

State Nature Preserve James E. Bickford State Nature 

Preserve 

144 1.00 0.75 1.00 0.75 

State WMA Martins Fork Lake WMA 316 1.00 0.73 1.00 0.87 

State Natural Area Martin's Fork  WMA And State 

Natural Area 

624 1.00 0.71 1.00 0.81 

State WMA Shillalah Creek WMA 1019 1.00 0.71 1.00 0.80 

State Nature Preserve Blanton Forest State Nature 

Preserve 

1250 1.00 0.70 1.00 0.76 

State Natural Area Stone Mountain WMA And 

State Natural Area 

406 1.00 0.69 1.00 0.81 

State Nature Preserve Pine Mountain State Park Nature 

Preserve 

362 1.00 0.67 1.00 0.75 

State Forest Kentenia State Forest 1607 1.00 0.67 1.00 0.71 

Research Natural Area (USFS) Right Fork Of Elisha Creek 

Proposed Research Natural Area 

28 1.00 0.67 1.00 0.67 

Research Natural Area (USFS) Rock Creek Research Natural 

Area 

88 1.00 0.67 1.00 0.67 

State Park Kingdom Come State Park 293 1.00 0.67 1.00 0.67 

State Resort Park Cumberland Falls State Resort 

Park 

238 1.00 0.67 1.00 0.67 

State WMA Beech Creek WMA 488 1.00 0.67 1.00 0.67 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State WMA Kentucky Ridge Forest WMA 45 1.00 0.67 1.00 0.67 

State Nature Preserve Cumberland Falls State Park 

Nature Preserve 

465 1.00 0.67 1.00 0.63 

Conservancy Easement (The 

Nature Conservancy) 

Rockcastle River Watershed 

Easement 

31 1.00 0.67 1.00 0.50 

State WMA Begley WMA 8244 1.00 0.67 1.00 0.75 

National Historical Park (NPS) Cumberland Gap National 

Historic Park 

4442 1.00 0.64 1.00 0.73 

National Recreation Area (NPS) Big South Fork National River 

And Recreation Area 

12395 1.00 0.64 1.00 0.66 

State Forest Kentucky Ridge State Forest 5999 1.00 0.64 1.00 0.67 

State WMA Ataya WMA 22238 1.00 0.63 1.00 0.70 

State WMA Hensley-pine Mountain WMA 1962 1.00 0.62 1.00 0.69 

Nature Conservancy Fee Land Bad Branch Macrosite Fee 418 1.00 0.61 1.00 0.67 

State Resort Park Pine Mountain State Resort Park 117 1.00 0.54 1.00 0.67 

State Nature Preserve Bad Branch State Nature 

Preserve 

1082 1.00 0.53 1.00 0.67 

Wilderness Area (USFS) Beaver Creek Wilderness 1945 1.00 0.52 1.00 0.46 

National Forest (USFS) Daniel Boone National Forest 269196 1.00 0.52 1.00 0.58 

Botanical Reserve (USFS)  300 1.00 0.50 1.00 0.67 

Research Natural Area (USFS) Tight Hollow Proposed Rna 125 1.00 0.50 1.00 0.67 

State Park Levi Jackson Wilderness State 

Park 

293 1.00 0.50 1.00 0.67 

State Park General Burnside Island State 

Park 

101 1.00 0.50 1.00 0.33 

State Nature Preserve John B. Stephenson Memorial 

Forest State Nature Preserve 

50 1.00 0.50 1.00 0.33 

State WMA South Shore WMA 38 1.00 0.50 1.00 0.33 

Wilderness Area (USFS) Clifty Wilderness 5052 1.00 0.48 1.00 0.66 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State Nature Preserve Natural Bridge State Park Nature 

Preserve 

504 1.00 0.47 1.00 0.67 

State WMA Ashland WMA 974 1.00 0.44 1.00 0.67 

State WMA Dr. James R. Rich WMA 690 1.00 0.36 1.00 0.33 

State WMA Fleming WMA 772 1.00 0.35 1.00 0.42 

State Resort Park Natural Bridge State Resort Park 336 1.00 0.33 1.00 0.67 

State Nature Preserve Pilot Knob State Nature Preserve 300 1.00 0.33 1.00 0.47 

State Park Taylorsville Lake State Park 730 1.00 0.33 1.00 0.33 

State WMA Lewis County WMA 465 1.00 0.33 1.00 0.33 

Nature Conservancy Fee Land Hazeldell Meadow Fee 14 1.00 0.33 1.00 0.33 

Conservancy Easement (The 

Nature Conservancy) 

Buck Creek Easement 16 1.00 0.33 1.00 0.33 

State Park Kincaid Lake State Park 170 1.00 0.33 1.00 0.22 

State Nature Preserve Dinsmore Woods State Nature 

Preserve 

43 1.00 0.33 1.00 0.17 

State WMA Carr Creek Lake WMA 1206 1.00 0.32 1.00 0.51 

State WMA Taylorsville Lake WMA 4178 1.00 0.29 1.00 0.33 

State WMA R. F. Tarter WMA 476 0.86 0.29 1.00 0.33 

State WMA John A. Kleber WMA 951 1.00 0.28 1.00 0.33 

State Resort Park Buckhorn Lake State Resort 

Park 

251 1.00 0.27 1.00 0.53 

State WMA Buckhorn Lake WMA 1314 1.00 0.20 1.00 0.37 

State WMA Lake Cumberland WMA 21609 0.51 0.20 0.98 0.33 

State WMA Cedar Creek Lake WMA 643 0.58 0.19 1.00 0.29 

Conservancy Easement (The 

Nature Conservancy) 

Licking River Easement 264 1.00 0.19 1.00 0.38 

State WMA Kentucky River WMA 1009 0.57 0.19 1.00 0.30 

State WMA Clay WMA 2559 1.00 0.18 1.00 0.45 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

Military Reservation (DOD) Artemus National Guard 

Training Site 

212 1.00 0.17 1.00 0.67 

State Nature Preserve Quiet Trails State Nature 

Preserve 

72 1.00 0.17 1.00 0.50 

State Resort Park Carter Caves State Resort Park 389 1.00 0.17 1.00 0.33 

State Resort Park General Butler State Resort Park 265 1.00 0.17 1.00 0.33 

State Horse Park Kentucky Horse Park 381 1.00 0.17 1.00 0.33 

State Nature Preserve Bat Cave State Nature Preserve 56 1.00 0.17 1.00 0.33 

State Nature Preserve Boone County Cliffs State 

Nature Preserve 

32 1.00 0.17 1.00 0.33 

State Nature Preserve Lower Howard's Creek State 

Nature Preserve 

92 1.00 0.17 1.00 0.33 

State WMA Curtis Gates Lloyd WMA 424 1.00 0.17 1.00 0.33 

State WMA Dr. Norman And Martha Adair 

WMA 

257 1.00 0.17 1.00 0.33 

State WMA Mullins WMA 103 1.00 0.17 1.00 0.33 

State WMA T. N. Sullivan WMA 60 1.00 0.17 1.00 0.33 

State Forest Tygarts State Forest 271 1.00 0.17 1.00 0.33 

State Park Fishtrap Lake State Park 88 1.00 0.17 1.00 0.25 

State Park Big Bone Lick State Park 209 1.00 0.17 1.00 0.23 

State Park E.p. Tom Sawyer State Park 215 1.00 0.17 1.00 0.22 

State Nature Preserve Jesse Stuart State Nature 

Preserve 

288 1.00 0.17 1.00 0.22 

State Resort Park Greenbo Lake State Resort Park 1338 1.00 0.17 1.00 0.19 

State Nature Preserve Blackacre State Nature Preserve 73 1.00 0.17 1.00 0.17 

State WMA Grayson Lake WMA 3472 0.68 0.12 0.00 0.00 

Military Reservation (DOD) Fort Knox Military Reservation 44290 0.66 0.11 0.03 0.01 

State WMA Fishtrap Lake WMA 5598 0.58 0.10 0.69 0.19 

State WMA Peabody WMA 12567 0.52 0.09 0.00 0.00 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State WMA Rough River Lake WMA 2713 0.51 0.09 0.00 0.00 

State Resort Park Lake Cumberland State Resort 

Park 

1356 0.20 0.07 1.00 0.33 

Military Reservation (DOD) Fort Campbell Military 

Reservation 

14667 0.33 0.06 0.02 0.00 

State Park Grayson Lake State Park 553 0.29 0.05 0.00 0.00 

State WMA Yatesville Lake WMA 6180 0.24 0.04 0.00 0.00 

State WMA Yellowbank WMA 2293 0.26 0.04 0.10 0.02 

State WMA Paul Van Booven WMA 1368 0.14 0.02 1.00 0.18 

Military Reservation (DOD) Lexington-blue Grass Army 

Depot 

5823 0.04 0.01 1.00 0.33 

State Park Fort Boonesborough State Park 63 0.00 0.00 1.00 0.33 

State Park Lincoln Homestead State Park 58 0.00 0.00 1.00 0.33 

State Historical Park Perryville Battlefield State 

Historic Park 

205 0.00 0.00 1.00 0.33 

State Nature Preserve Floracliff State Nature Preserve 116 0.00 0.00 1.00 0.33 

State WMA Central Kentucky WMA 743 0.00 0.00 1.00 0.33 

State Resort Park Dale Hollow State Resort Park 1372 0.00 0.00 0.75 0.25 

State WMA Dix River WMA 162 0.00 0.00 1.00 0.25 

State Nature Preserve Tom Dorman State Nature 

Preserve 

272 0.00 0.00 1.00 0.17 

State WMA Dale Hollow Lake WMA 2292 0.00 0.00 0.48 0.16 

State Nature Preserve Vernon-douglas State Nature 

Preserve 

295 0.00 0.00 0.50 0.14 

State WMA Green River Lake WMA 9504 0.00 0.00 0.44 0.10 

State Forest Knobs State Forest 452 0.00 0.00 0.25 0.08 

North Carolina 

State Park New River State Park 462 1.00 0.52 1.00 0.70 

State Game Land Thurmond Chatham Game Land 2576 1.00 0.48 1.00 0.51 
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Type of protected area Name 

Acres 

(ha) 

B2a 

Percent 

B2a 

Weighted 

Avg 

A2a 

Percent 

A2a 

Weighted 

Avg 

Wilderness Area (USFS) Joyce Kilmer-slickrock 

Wilderness 

5028 0.99 0.45 1.00 0.57 

State Forest Gill State Forest 187 1.00 0.44 1.00 0.50 

State Park Stone Mountain State Park 5395 0.98 0.41 0.84 0.43 

State Educational Forest Rendezvous Mountain 

Educational State Forest 

1133 1.00 0.41 1.00 0.58 

National Park (NPS) Great Smoky Mountains 

National Park 

111524 0.86 0.36 0.92 0.44 

Native American Reservation Eastern Cherokee Indian 

Reservation 

19600 0.82 0.35 0.83 0.39 

State Game Land Buffalo Cove Game Land 2678 0.90 0.35 1.00 0.50 

Experimental Forest (USFS) Bent Creek Experimental Forest 2315 0.88 0.34 1.00 0.46 

National Historic Site (NPS) Carl Sandburg Home National 

Historic Site 

110 1.00 0.33 1.00 0.50 

State Park Hickory Nut Gorge State Park 237 1.00 0.33 1.00 0.50 

State Game Land Cherokee State Game Land 137 1.00 0.33 1.00 0.50 

State Natural Area Bulhead Mountain State Natural 

Area 

120 1.00 0.33 1.00 0.42 

National Forest (USFS) Pisgah National Forest 201882 0.83 0.33 0.95 0.52 

Wilderness Area (USFS) Linville Gorge Wilderness 4766 1.00 0.32 1.00 0.59 

National Forest (USFS) Nantahala National Forest 187090 0.86 0.29 0.93 0.42 

State Game Land Cold Mountain State Game Land 1343 0.89 0.29 1.00 0.49 

National Parkway (NPS) Blue Ridge Parkway 19451 0.82 0.28 0.91 0.36 

Nature Conservancy Fee Land Rainbow Springs Preserve 739 1.00 0.26 1.00 0.50 

Experimental Forest (USFS) Coweeta Hydrologic Laboratory 2198 0.94 0.23 0.88 0.40 

State Natural Area Mount Jefferson State Natural 

Area 

278 1.00 0.23 1.00 0.30 

State Game Land Three Top Mountain State Game 

Land 

1186 0.95 0.23 1.00 0.28 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

Nature Conservancy Fee Land Hickory Nut Gorge 525 0.91 0.21 1.00 0.44 

State Park South Mountains State Park 6992 0.76 0.21 1.00 0.44 

Experimental Forest (USFS) Blue Valley Experimental Forest 566 1.00 0.19 1.00 0.28 

State Game Land Mitchell River State Game Land 700 1.00 0.18 0.33 0.17 

State Natural Area Elk Knob State Natural Area 936 0.93 0.18 0.93 0.18 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1370 1.00 0.17 0.91 0.25 

Scenic Area (USFS) Whitewater Falls Scenic Area 112 1.00 0.17 1.00 0.17 

State Game Land Elk Knob State Game Land 295 1.00 0.17 1.00 0.17 

State Educational Forest Holmes Educational State Forest 83 1.00 0.17 1.00 0.17 

Nature Conservancy Fee Land Profitt Tract 88 1.00 0.17 1.00 0.17 

Conservancy Easement (The 

Nature Conservancy) 

Green River Headwaters 

Preserve 

174 1.00 0.17 1.00 0.17 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4704 0.74 0.15 0.99 0.33 

State Game Land South Mountains Game Land 7964 0.46 0.12 1.00 0.32 

State Park Hanging Rock State Park 2463 0.66 0.11 0.94 0.32 

State Forest Dupont State Forest 4115 0.68 0.11 1.00 0.23 

State Game Land Green River State Game Land 5514 0.62 0.11 0.85 0.26 

National Recreation Area (USFS) Lake Powhatan Recreation Area 123 0.67 0.11 1.00 0.39 

State Park Gorges State Park 3126 0.59 0.10 0.70 0.12 

State Game Land Dysartsville State Game Land 1990 0.57 0.09 0.97 0.17 

Arboretum or Botanical Area The North Carolina Arboretum 168 0.50 0.08 1.00 0.25 

Wilderness Area (USFS) Shining Rock Wilderness 7656 0.32 0.06 0.56 0.18 

State Park Pilot Mountain State Park 1415 0.35 0.06 0.41 0.19 

State Game Land Pisgah State Game Land 578 0.20 0.03 1.00 0.18 

Wilderness Area (USFS) Middle Prong Wilderness 3061 0.05 0.02 0.26 0.07 

State Park Lake James State Park 1510 0.09 0.01 1.00 0.17 

State Game Land Sandy Mush Game Land 917 0.00 0.00 1.00 0.20 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

South Carolina 

Conservancy Easement (The 

Nature Conservancy) 

Tryon Watershed 177 1.00 0.17 1.00 0.42 

National Forest (USFS) Ellicott Rock Extension 793 1.00 0.17 1.00 0.33 

Conservancy Easement (The 

Nature Conservancy) 

Landrum Watershed 190 1.00 0.17 1.00 0.33 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1156 1.00 0.17 0.95 0.19 

Scenic Byway (USFS) Oscar Wiggington Scenic 

Byway 

1232 1.00 0.17 1.00 0.19 

Botanical Reserve (USFS) Cedar Creek Natural Botanical 

Area 

203 1.00 0.17 1.00 0.17 

Botanical Reserve (USFS) Station Cove/station Mountain 

Cove Botanical Area 

79 1.00 0.17 1.00 0.17 

State Park Oconee State Park 447 1.00 0.17 1.00 0.17 

State Heritage Preserve Buzzard Roost Heritage Preserve 157 1.00 0.17 1.00 0.17 

State Heritage Preserve Chandler Heritage Preserve 111 1.00 0.17 1.00 0.17 

State Fishing or Hunting Unit Walhalla State Fish Hatchery 34 1.00 0.17 1.00 0.17 

Nature Conservancy Fee Land Campbell and Lockhart Tracts 

(Blue Wall Preserve) 

91 1.00 0.17 1.00 0.17 

Wild, Scenic & Recreation River 

(USFS) 

Chattooga Wild & Scenic River 

Corridor 

1925 1.00 0.17 0.97 0.16 

State Heritage Preserve Ashmore State Heritage Preserve 403 1.00 0.17 0.83 0.14 

State Park Devils Fork State Park 85 1.00 0.17 0.00 0.00 

State Historic Site Oconee Station State Historical 

Site 

76 1.00 0.17 0.00 0.00 

National Forest (USFS) Sumter National Forest 23904 0.96 0.16 0.90 0.17 

Scenic Area (USFS) Chauga Scenic Area 1895 0.88 0.15 0.71 0.15 

Scenic Area (USFS) White Rock Scenic Area 1639 0.83 0.14 0.96 0.20 

State Park Table Rock State Park 1142 0.76 0.13 0.82 0.14 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

Zoological Area (USFS) Tamassee Knob And Coves/ 

Tamassee Creek Zoological 

Area 

249 0.75 0.13 1.00 0.17 

Conservancy Easement (The 

Nature Conservancy) 

Greenville Watershed 7622 0.72 0.12 0.92 0.29 

Nature Conservancy Fee Land Cliffs At Glassy Preserve 170 0.60 0.10 1.00 0.23 

State Conservation Area or Park Jocassee Gorges 8981 0.43 0.07 0.63 0.11 

State Park Paris Mountain State Park 594 0.36 0.06 0.27 0.06 

State Heritage Preserve Brasstown Creek Heritage 

Preserve 

201 0.33 0.06 0.33 0.06 

State Heritage Preserve Laurel Fork Heritage Preserve 405 0.17 0.03 0.83 0.14 

State Conservation Area or Park Mountain Bridge Wilderness 

Area (caesars Head & Jones 

Gap) 

4601 0.13 0.02 1.00 0.18 

State Heritage Preserve Chestnut Ridge Heritage 

Preserve 

677 0.10 0.02 0.70 0.13 

State Heritage Preserve Watson-cooper Heritage 

Preserve 

707 0.00 0.00 1.00 0.22 

Nature Conservancy Fee Land Penell Tract (Blue Wall 

Preserve) 

198 0.00 0.00 1.00 0.17 

Tennessee 

Historical Area (USFS) Wasp Community Cultural 

Heritage Area 

149 1.00 0.83 1.00 0.94 

Scenic Area (USFS) Bald Mountain Ridge Scenic 

Area 

3515 1.00 0.71 1.00 0.88 

National Historical Park (NPS) Cumberland Gap National 

Historic Park 

2330 1.00 0.68 1.00 0.81 

National Forest (USFS) Little Frog Addition Northeast 142 1.00 0.67 1.00 0.83 

State Natural Area Powell River Preserve State 

Natural Area 

11 1.00 0.67 1.00 0.83 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State Natural Area Roundtop Mountain State 

Natural Area 

97 1.00 0.67 1.00 0.83 

Wilderness Area (USFS) Gee Creek Wilderness 1037 1.00 0.67 1.00 0.63 

Scenic Area (USFS) Rock Creek Gorge Scenic Area 99 1.00 0.67 1.00 0.33 

Wilderness Area (USFS) Sampson Mountain Wilderness 3224 0.98 0.65 1.00 0.92 

National Forest (USFS) Upper Bald River Addition 3840 1.00 0.63 1.00 0.66 

Wilderness Area (USFS) Joyce Kilmer-slickrock 

Wilderness 

1606 1.00 0.63 1.00 0.67 

National Forest (USFS) Little Frog Addition Northwest 264 1.00 0.61 1.00 0.56 

State Natural Area Piney Falls State Natural Area 182 1.00 0.61 1.00 0.33 

National Forest (USFS) Joyce Kilmer-slickrock 

Wilderness 

788 1.00 0.61 1.00 0.64 

State WMA Royal Blue WMA 21037 1.00 0.60 1.00 0.65 

Wilderness Area (USFS) Big Frog Mountain Wilderness 3244 1.00 0.59 1.00 0.65 

State Forest Lone Mountain State Forest 1495 1.00 0.58 1.00 0.58 

State WMA Private Land 290 1.00 0.58 1.00 0.50 

State WMA Sundquist WMA 32257 1.00 0.58 1.00 0.64 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 1.00 0.57 1.00 0.77 

State WMA Kyles Ford 342 1.00 0.57 1.00 0.73 

National Forest (USFS) Big Frog Addition 147 1.00 0.56 1.00 0.61 

National Recreation Area (NPS) Big South Fork National River 

And Recreation Area 

36186 1.00 0.55 1.00 0.65 

National River & Wild & Scenic 

Riverway (NPS) 

Obed Wild And Scenic River 2127 1.00 0.54 1.00 0.58 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 1.00 0.54 1.00 0.69 

Scenic Area (USFS) Doe River Gorge Scenic Area 1094 1.00 0.54 1.00 0.76 

State Natural Area Frozen Head State Park State 

Natural Area 

4672 1.00 0.54 1.00 0.53 

State Park Big Ridge State Park 1602 1.00 0.52 1.00 0.67 



Barrett et al., Supplementary Material 

54 

 

Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

National Forest (USFS)  977 1.00 0.52 1.00 0.71 

National Forest (USFS) Appalachian National Scenic 

Trail 

14398 0.97 0.52 1.00 0.64 

Wilderness Area (USFS) Bald River Gorge Wilderness 1556 0.91 0.52 0.95 0.50 

State WMA Catoosa WMA 31608 1.00 0.51 1.00 0.51 

State WMA Mt. Roosevelt WMA 3466 1.00 0.51 1.00 0.48 

Wilderness Area (USFS) Little Frog Mountain Wilderness 1900 0.85 0.51 0.85 0.57 

National Forest (USFS) Big Laurel Branch Addition 1995 1.00 0.51 1.00 0.65 

Wilderness Area (USFS) Big Laurel Branch Wilderness 2573 0.95 0.50 1.00 0.74 

Wilderness Area (USFS) Citico Creek Wilderness 6526 1.00 0.50 1.00 0.62 

State Park Pickett State Park 312 1.00 0.50 1.00 0.67 

State Natural Area Rugby State Natural Area 131 1.00 0.50 1.00 0.67 

State WMA Chuck Swan WMA 54 1.00 0.50 1.00 0.67 

State WMA Cove Creek WMA 1062 1.00 0.50 1.00 0.67 

State Natural Area Twin Arches State Natural Area 650 1.00 0.50 1.00 0.65 

Wilderness Area (USFS) Cohutta Wilderness 635 1.00 0.50 1.00 0.63 

State Park Roane Mountain State Park 820 1.00 0.50 1.00 0.59 

State Natural Area Hampton Creek Cove State 

Natural Area 

278 1.00 0.50 1.00 0.50 

State Natural Area Pogue Creek State Natural Area 1045 1.00 0.50 1.00 0.50 

State WMA Cove Lake WMA 160 1.00 0.50 1.00 0.50 

State WMA Luper Mountain WMA 805 1.00 0.50 1.00 0.50 

State WMA Wilson Tract 16 1.00 0.50 1.00 0.50 

State Habitat Area Harp Wetland - Fish 

Management Habitat Area 

43 1.00 0.50 1.00 0.50 

State Park Cumberland Mountain State 

Park 

614 1.00 0.50 1.00 0.38 

State WMA North Chickamauga Creek 

WMA 

784 1.00 0.50 1.00 0.35 

Historical Area (USFS) Dutch Fields 55 1.00 0.50 1.00 0.33 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State Park Haston Point State Park 134 1.00 0.50 1.00 0.33 

State Natural Area Hicks Gap State Natural Area 139 1.00 0.50 1.00 0.33 

State Natural Area Stinging Fork Falls Pocket 

Wilderness State Natural Area 

56 1.00 0.50 1.00 0.33 

National Park (NPS) Great Smoky Mountains 

National Park 

96606 0.94 0.49 0.96 0.55 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 1.00 0.49 1.00 0.64 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 1.00 0.49 1.00 0.65 

State Park Norris Dam State Park 1088 1.00 0.48 1.00 0.63 

State WMA Foothills Land Conservancy 604 1.00 0.48 1.00 0.54 

State Natural Area Bays Mountain State Natural 

Area 

1233 1.00 0.48 1.00 0.83 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 1.00 0.44 1.00 0.55 

National Forest (USFS) Cherokee National Forest 190475 0.84 0.44 0.84 0.54 

State Natural Area Fall Creek Falls State Park State 

Natural Area 

8813 0.89 0.42 0.89 0.30 

State WMA Foothills WMA 1901 1.00 0.41 0.97 0.48 

State Natural Area North Chickamauga Creek 

Gorge State Natural Area 

1976 0.79 0.40 0.79 0.26 

State WMA Bridgestone/Firestone 

Centennial Wilderness WMA 

3815 0.75 0.39 0.84 0.28 

National Forest (USFS) Sampson Mountain Addition 1257 0.72 0.38 1.00 0.92 

State Natural Area Laurel Snow Pocket Wilderness 

State Natural Area 

283 0.75 0.38 0.75 0.25 

State WMA Prentice Cooper WMA 293 0.75 0.38 0.75 0.25 

State Park Indian Mountain State Park 103 1.00 0.33 1.00 0.67 

State WMA Buffalo Springs WMA 135 1.00 0.33 1.00 0.67 

State Park Panther Creek State Park 532 1.00 0.33 1.00 0.56 

State Park Grundy Lakes State Park 71 1.00 0.33 1.00 0.33 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State Historical Park Cordell Hull Birthplace State 

Historic Park 

18 1.00 0.33 1.00 0.33 

State Historical Park Davy Crockett Birthplace State 

Historic Park 

43 1.00 0.33 1.00 0.33 

State Natural Area Grundy Forest State Natural 

Area 

102 1.00 0.33 1.00 0.33 

Historical Area (USFS) Jackson Farm Cultural Heritage 

Area 

179 1.00 0.33 1.00 0.17 

State Park South Cumberland Visitor 

Center 

53 1.00 0.33 1.00 0.17 

State WMA Cummings Cove WMA (aetna 

Mountain) 

486 0.63 0.31 0.63 0.21 

State Natural Area Virgin Falls Pocket Wilderness 

State Natural Area 

153 0.67 0.28 0.67 0.22 

State Historical Park Sgt. Alvin C. York State Historic 

Park 

307 0.80 0.27 1.00 0.40 

National Forest (USFS) Nolichucky River 147 1.00 0.25 1.00 1.00 

State Natural Area Savage Gulf State Natural Area 5779 0.74 0.25 0.77 0.26 

State Park Warriors Path State Park 410 1.00 0.23 1.00 0.43 

National Forest (USFS) Roan Mountain 1866 0.81 0.23 0.77 0.22 

Department of Energy (DOE) Oak Ridge National Laboratory 13632 1.00 0.17 0.76 0.16 

Military Reservation (DOD) Holston Army Ammunition 

Plant 

60 1.00 0.17 1.00 0.50 

State WMA Joachim Bible Refuge WMA 165 1.00 0.17 1.00 0.33 

State WMA Lick Creek Bottoms WMA 121 1.00 0.17 1.00 0.33 

State Park Hidden Lakes State Park 35 1.00 0.17 1.00 0.17 

State Park Mace Bluff State Park 20 1.00 0.17 1.00 0.17 

State Park Montgomery Bell State Park 1058 1.00 0.17 1.00 0.17 

State Park Narrows Of The Harpeth State 

Park 

53 1.00 0.17 1.00 0.17 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

State Natural Area Barnett's Woods State Natural 

Area 

16 1.00 0.17 1.00 0.17 

State Natural Area Montgomery Bell State Natural 

Area 

440 1.00 0.17 1.00 0.17 

State Natural Area Short Mountain-Jim Cummings 

State Natural Area 

184 0.50 0.17 0.50 0.17 

State WMA Cedar Hill Swamp WMA 84 1.00 0.17 1.00 0.17 

State WMA Cheatham WMA 8049 1.00 0.17 1.00 0.17 

State WMA Haynes Bottom WMA 397 1.00 0.17 1.00 0.17 

State WMA Long Pond WMA 42 1.00 0.17 1.00 0.17 

State WMA Shelton Ferry WMA 60 1.00 0.17 1.00 0.17 

State Natural Area Radnor Lake State Natural Area 464 1.00 0.17 0.17 0.03 

State Park Mousetail Landing State Park 221 1.00 0.17 0.00 0.00 

State Park Nathan Bedford Forrest State 

Park 

1188 1.00 0.17 0.00 0.00 

State Historical Park Fort Loudon State Historic Park 207 1.00 0.17 0.00 0.00 

State Historical Park Mcgee Carson Peninsula State 

Historic Park 

166 1.00 0.17 0.00 0.00 

State Natural Area Carroll Cabin Barrens State 

Natural Area 

82 1.00 0.17 0.00 0.00 

State WMA Camden WMA 1387 1.00 0.17 0.00 0.00 

State WMA Tellico Lake - Chota Unit 106 1.00 0.17 0.00 0.00 

State WMA Tellico Lake WMA 826 1.00 0.17 0.00 0.00 

State Habitat Area Kyker Bottoms Refuge 228 1.00 0.17 0.00 0.00 

Water Mousetail Landing 261 1.00 0.17 0.00 0.00 

National Wildlife Refuge (FWS) Tennessee National Wildlife 

Refuge 

6223 0.96 0.16 0.58 0.10 

National Wildlife Refuge (FWS) Cross Creek National Wildlife 

Refuge 

3006 0.90 0.15 0.15 0.03 
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Type of protected area Name 

Acres 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted 

Military Reservation (DOD) Fort Campbell Military 

Reservation 

27655 0.88 0.15 0.17 0.03 

National Forest (USFS) Conasauga River 448 0.29 0.14 0.14 0.05 

State Historical Park Johnsonville State Historic Park 200 0.80 0.13 0.00 0.00 

State Park Devils Backbone State Park 380 0.75 0.13 0.00 0.00 

National Military Park (NPS) Chickamauga & Chattanooga 

National Military Park 

738 0.23 0.12 0.15 0.05 

State Natural Area Walls Of Jericho State Natural 

Area 

316 0.33 0.11 0.33 0.11 

Water Kentucky Reservoir 1274 0.65 0.11 0.00 0.00 

National Trail (NPS) Natchez Trace Parkway 4335 0.35 0.06 0.00 0.00 

Army Corps of Engineers Project 

(ACE) 

 7603 0.25 0.05 0.42 0.10 

Army Corps of Engineers Project 

(ACE) 

Old Hickory Lake 10461 0.03 0.00 0.00 0.00 

State WMA Laurel Hill WMA 6101 0.02 0.00 0.00 0.00 

State Park Standing Stone State Park 366 0.00 0.00 0.67 0.22 
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Desmognathus aeneus (Seepage Salamander) 

Figure S15. Maxent model quality evaluation for Desmognathus aeneus. Regularized training gain is 

1.697, training AUC is 0.937, unregularized training gain is 2.037. Unregularized test gain is 2.448. Test 

AUC is 0.980, standard deviation is 0.005 (calculated as in DeLong et al. 1988, equation 2). We used 22 

presence records for training, 5 for testing. The omission rate (for training and test records) and predicted 

area as a function of the cumulative threshold are depicted in the upper panel. The omission rate should 

be close to the predicted omission, because of the definition of the cumulative threshold (additional 

details under Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the 

lower panel. If test data are drawn from the Maxent distribution itself, then the maximum possible test 

AUC would be 0.903 rather than 1; in practice the test AUC may exceed this bound (additional details 

under Text S2). 
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Figure S16. Current climatic suitability model for Desmognathus aeneusis on a continuous scale from 0 – 

10. Forecast maps (Figure S17) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 0.7; minimum training presence: 0.4; maximum training sensitivity 

and specificity: 1.5. 
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Figure S17. Ensemble map of threshold predictions for Desmognathus aeneus in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S6. Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of D. aeneus. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted  

Georgia 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4661 0.79 0.32 0.84 0.42 

State Park Black Rock Mountain State Park 688 0.50 0.25 0.33 0.17 

Wilderness Area (USFS) Tray Mountain Wilderness Area 4262 0.45 0.15 0.62 0.31 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 817 0.18 0.09 0.18 0.09 

National Forest (USFS) Chattahoochee National Forest 52678 0.21 0.09 0.35 0.18 

Wilderness Area (USFS) Brasstown Bald Wilderness 

Area 

5430 0.13 0.05 0.49 0.23 

Wilderness Area (USFS) Mark Trail Wilderness Area 6648 0.05 0.02 0.35 0.16 

Scenic Area (USFS) Coosa Bald Scenic Area 2883 0.02 0.01 0.29 0.11 

Wilderness Area (USFS) Blood Mountain Wilderness 

Area 

3046 0.02 0.01 0.33 0.12 

Wilderness Area (USFS) Raven Cliffs Wilderness Area 3586 0.00 0.00 0.28 0.10 

Wilderness Area (USFS) Rich Mountain Wilderness Area 4275 0.00 0.00 0.05 0.02 

Wilderness Area (USFS) Cohutta Wilderness 14378 0.00 0.00 0.05 0.02 

North Carolina 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4704 0.97 0.47 0.96 0.48 

Nature Conservancy Fee Land Rainbow Springs Preserve 739 1.00 0.44 1.00 0.50 

Experimental Forest (USFS) Coweeta Hydrologic Laboratory 2198 0.85 0.40 0.76 0.38 

Wilderness Area (USFS) Shining Rock Wilderness 7656 0.69 0.34 0.95 0.70 

National Forest (USFS) Nantahala National Forest 153396 0.64 0.31 0.75 0.41 

State Game Land Cold Mountain State Game 

Land 

1343 0.60 0.30 0.50 0.27 

Conservancy Easement (The 

Nature Conservancy) 

Green River Headwaters 

Preserve 

135 0.50 0.25 1.00 0.50 

State Forest Dupont State Forest 3990 0.49 0.22 0.95 0.49 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted  

Wilderness Area (USFS) Middle Prong Wilderness 3061 0.44 0.22 1.00 0.65 

Wilderness Area (USFS) Joyce Kilmer-slickrock 

Wilderness 

5028 0.47 0.21 0.62 0.35 

National Forest (USFS) Pisgah National Forest 67687 0.37 0.20 0.48 0.27 

National Parkway (NPS) Blue Ridge Parkway 10827 0.40 0.18 0.85 0.66 

National Park (NPS) Great Smoky Mountains 

National Park 

111524 0.31 0.16 0.49 0.36 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1370 0.23 0.11 0.14 0.07 

Native American Reservation Eastern Cherokee Indian 

Reservation 

19600 0.13 0.08 0.23 0.17 

State Park Gorges State Park 3126 0.11 0.05 0.02 0.01 

South Carolina 

State Heritage Preserve Watson-cooper Heritage 

Preserve 

707 1.00 1.00 0.00 0.00 

State Conservation Area or Park Mountain Bridge Wilderness 

Area (Caesars Head & Jones 

Gap) 

4601 0.63 0.40 0.86 0.43 

State Park Table Rock State Park 1142 0.13 0.06 0.31 0.16 

National Forest (USFS) Ellicott Rock Extension 793 0.13 0.06 0.13 0.06 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1156 0.10 0.05 0.00 0.00 

State Conservation Area or Park Jocassee Gorges 8302 0.03 0.02 0.14 0.07 

State Heritage Preserve Buzzard Roost Heritage 

Preserve 

157 0.00 0.00 1.00 0.50 

National Forest (USFS) Sumter National Forest 9635 0.00 0.00 0.29 0.15 

Tennessee 

Wilderness Area (USFS) Citico Creek Wilderness 6526 0.30 0.15 0.44 0.25 

National Forest (USFS) Cherokee National Forest 11166 0.26 0.13 0.40 0.20 

National Park (NPS) Great Smoky Mountains 

National Park 

96606 0.13 0.07 0.23 0.16 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted  

A2a 

percent 

A2a 

weighted  

Wilderness Area (USFS) Joyce Kilmer-slickrock 

Wilderness 

1606 0.04 0.02 0.13 0.07 

National Forest (USFS) Upper Bald River Addition 3840 0.02 0.01 0.19 0.09 

Wilderness Area (USFS) Big Frog Mountain Wilderness 3244 0.00 0.00 0.07 0.03 
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Desmognathus welteri (Black Mountain Dusky Salamander) 

Figure S18. Maxent model quality evaluation for Desmognathus welteri. Regularized training gain is 

1.568, training AUC is 0.932, unregularized training gain is 2.112. Unregularized test gain is 1.038. Test 

AUC is 0.831, standard deviation is 0.130 (calculated as in DeLong et al. 1988, equation 2). We used 25 

presence records for training, 6 for testing. The omission rate (for training and test records) and predicted 

area as a function of the cumulative threshold is depicted in the upper panel. The omission rate should be 

close to the predicted omission, because of the definition of the cumulative threshold (additional details 

under Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower 

panel. If test data are drawn from the Maxent distribution itself, then the maximum possible test AUC 

would be 0.896 rather than 1; in practice the test AUC may exceed this bound (additional details under 

Text S2). 
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Figure S19. Current climatic suitability model for Desmognathus welteri is on a continuous scale from 0 

– 10. Forecast maps (Figure S20) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 0.9; minimum training presence: 0.6; maximum training sensitivity 

and specificity: 3.2. 

 

 

 

 

 

 

 

 

 



Barrett et al., Supplementary Material 

67 

 

Figure S20. Ensemble map of threshold predictions for Desmognathus welteri in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability. 

 

Ensemble map of threshold predictions - B2a 2050 
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Table S7. Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of D. welteri. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Kentucky 

Botanical Reserve (USFS)   300 0.83 0.50 1.00 0.42 

Nature Conservancy Fee Land Bad Branch Macrosite Fee 418 0.83 0.42 1.00 0.42 

State Nature Preserve Bad Branch SNP 1082 0.75 0.35 0.88 0.31 

State Wildlife Management Area Hensley-Pine Mountain 

WMA 

1962 0.54 0.21 0.75 0.25 

State Forest Kentenia State Forest 479 0.17 0.03 0.33 0.11 

National Historical Park (NPS) Cumberland Gap National 

Historic Park 

4442 0.12 0.03 0.02 0.01 

State Park Kingdom Come SP 193 0.00 0.00 1.00 0.33 

North Carolina 

State Game Land Cherokee State Game Land 137 1.00 0.50 1.00 0.17 

National Forest (USFS) Pisgah National Forest 9638 1.00 0.39 0.00 0.00 

State Game Land Elk Knob State Game Land 295 1.00 0.30 0.00 0.00 

State Game Land Three Top Mountain State 

Game Land 

1186 0.78 0.30 0.06 0.01 

State Natural Area Elk Knob SNA 850 0.92 0.26 0.00 0.00 

State Natural Area Mount Jefferson SNA 278 0.50 0.17 0.00 0.00 

National Parkway Gateway 

(NPS) 

Blue Ridge Parkway 8871 0.09 0.02 0.00 0.00 

Tennessee 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 1.00 0.48 1.00 0.35 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 0.86 0.39 0.71 0.18 

National Forest (USFS) Appalachian National 

Scenic Trail 

7194 0.60 0.25 0.47 0.16 

National Forest (USFS) Big Laurel Branch Addition 1995 0.52 0.18 0.45 0.10 

National Forest (USFS) Cherokee NF 40473 0.37 0.14 0.47 0.14 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 0.25 0.09 0.10 0.02 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Big Laurel Branch 

Wilderness 

2573 0.24 0.05 0.18 0.04 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 0.17 0.04 0.25 0.04 

State Natural Area Bays Mountain SNA 1233 0.16 0.04 0.00 0.00 

Scenic Area (USFS) Doe River Gorge Scenic 

Area 

1094 0.07 0.01 0.14 0.04 

National Forest (USFS)   732 0.00 0.00 0.40 0.07 
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Desmognathus wrighti (Pygmy Salamander) 

Figure S21. Maxent model quality evaluation for Desmognathus wrighti. Regularized training gain is 

2.891, training AUC is 0.981, unregularized training gain is 3.182. Unregularized test gain is 3.048. Test 

AUC is 0.982, standard deviation is 0.004 (calculated as in DeLong et al. 1988, Equation 2). We used 30 

presence records for training, 7 for testing. The omission rate (for training and test records) and predicted 

area as a function of the cumulative threshold is depicted in the upper panel. The omission rate should be 

close to the predicted omission, because of the definition of the cumulative threshold (additional details 

under Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower 

panel. If test data are drawn from the Maxent distribution itself, then the maximum possible test AUC 

would be 0.970 rather than 1; in practice the test AUC may exceed this bound (additional details under 

Text S2). 
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Figure S22. Current climatic suitability model for Desmognathus wrighti is on a continuous scale from 0 

– 10. Forecast maps (Figure S23) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 0.9; minimum training presence: 0.2; maximum training sensitivity 

and specificity: 0.7. 
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Figure S23. Ensemble map of threshold predictions for Desmognathus wrighti in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S8. Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of D. wrighti. 

Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

North Carolina 

State Park Mount Mitchell State Park 630 1.00 0.50 1.00 0.61 

State Game Land Elk Knob State Game Land 295 1.00 0.37 1.00 0.43 

Wilderness Area (USFS) Middle Prong Wilderness 3061 0.81 0.33 0.84 0.32 

Wilderness Area (USFS) Shining Rock Wilderness 7656 0.60 0.29 0.68 0.26 

State Natural Area Elk Knob State Natural Area 850 0.58 0.26 0.67 0.28 

Conservancy Easement (The Nature 

Conservancy) 

Grandfather Mountain Preserve 475 1.00 0.25 0.38 0.15 

National Park (NPS) Great Smoky Mountains National 

Park 

111524 0.36 0.23 0.36 0.16 

State Game Land Three Top Mountain State Game 

Land 

1186 0.50 0.19 0.50 0.14 

National Parkway (NPS) Blue Ridge Parkway 20052 0.31 0.15 0.26 0.12 

National Forest (USFS) Nantahala National Forest 65433 0.33 0.10 0.31 0.07 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4704 0.36 0.07 0.25 0.04 

State Natural Area Mount Jefferson State Natural Area 278 0.20 0.07 0.20 0.03 

National Forest (USFS) Pisgah National Forest 180316 0.14 0.05 0.12 0.05 

Wilderness Area (USFS) Joyce Kilmer-Slickrock Wilderness 5028 0.14 0.05 0.14 0.03 

State Game Land Cold Mountain State Game Land 1343 0.14 0.05 0.19 0.04 

Native American Reservation Eastern Cherokee Indian 

Reservation 

19600 0.07 0.03 0.07 0.02 

Tennessee 

National Forest (USFS) Roan Mountain 1866 0.71 0.30 0.71 0.26 

National Forest (USFS) Appalachian National Scenic Trail 2825 0.51 0.18 0.49 0.18 

National Park (NPS) Great Smoky Mountains National 

Park 

96606 0.20 0.13 0.19 0.09 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 0.22 0.07 0.19 0.07 
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Type of protected area Name Area (ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 0.26 0.06 0.26 0.06 

State Natural Area Hampton Creek Cove State Natural 

Area 

278 0.33 0.06 0.33 0.06 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 0.25 0.04 0.25 0.04 

National Forest (USFS) Cherokee National Forest 13247 0.13 0.04 0.12 0.03 

Scenic Area (USFS) Bald Mountain Ridge Scenic Area 3515 0.12 0.02 0.08 0.01 

Wilderness Area (USFS) Citico Creek Wilderness 6526 0.01 0.01 0.01 0.00 

 



Barrett et al., Supplementary Material 

75 

 

Hemidactylium scutatum (Four-toed Salamander) 

Figure S24. Maxent model quality evaluation for Hemidactylium scutatum. Regularized training gain is 

1.006, training AUC is 0.907, unregularized training gain is 1.473. Unregularized test gain is 0.972. Test 

AUC is 0.839, standard deviation is 0.030 (calculated as in DeLong 1988, equation 2). We used 197 

presence records for training, 49 for testing. The omission rate (for training and test records) and 

predicted area as a function of the cumulative threshold is depicted in the upper panel. The omission rate 

should be close to the predicted omission, because of the definition of the cumulative threshold 

(additional details under Text S2). The receiver operating characteristic (ROC) curve for the data is 

depicted in the lower panel. If test data are drawn from the Maxent distribution itself, then the maximum 

possible test AUC would be 0.847 rather than 1; in practice the test AUC may exceed this bound 

(additional details under Text S2). 
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Figure S25. Current climatic suitability model for Hemidactylium scutatum is on a continuous scale from 

0 – 10. Forecast maps (Figure S26) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 1.4; minimum training presence: 0.1; maximum training sensitivity 

and specificity: 4.4. 
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Figure S26. Ensemble map of threshold predictions for Hemidactylium scutatum in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S9.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of H. scutatum. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Alabama 

Military Reservation (DOD) Anniston Army Depot 8312 0.99 0.54 0.93 0.15 

National Military Park (NPS) Horseshoe Bend National 

Military Park 

777 1.00 0.50 1.00 0.17 

State Park Wind Creek State Park 555 1.00 0.50 0.75 0.13 

State Wildlife Management Area St. Clair Community Hunting 

Area 

2643 0.94 0.44 0.00 0.00 

State Wildlife Management Area Cahaba River WMA 16485 1.00 0.43 0.03 0.00 

Wilderness Area (USFS) Cheaha Wilderness 2964 1.00 0.42 1.00 0.27 

State Nature Preserve The Coldwater Mountain (Doug 

Ghee Nature Preserve and 

Recreation Area) Tract 

1542 1.00 0.40 0.54 0.09 

State Wildlife Management Area Champion Tract 2247 1.00 0.40 1.00 0.18 

Scenic Byway (USFS) Talladega Scenic Byway 1157 0.88 0.40 1.00 0.18 

State Habitat Area Post-Oak Flat Tract 1297 0.90 0.37 0.90 0.17 

National Wildlife Refuge (FWS) Mountain Longleaf NWR 2256 1.00 0.35 0.61 0.13 

State Wildlife Management Area Coosa WMA 15916 1.00 0.34 0.00 0.00 

National Preserve (NPS) Little River Canyon National 

Preserve 

5308 0.96 0.34 0.82 0.25 

National Wildlife Refuge (FWS) Cahaba River NWR 1360 1.00 0.33 0.00 0.00 

Research Natural Area (USFS) Reed Brake Research Natural 

Area 

244 1.00 0.33 0.50 0.08 

State Park Chickasaw State Park 198 1.00 0.33 0.00 0.00 

State Recreation Area The Ruffner Mountain Addition 

Tract 

89 1.00 0.33 0.00 0.00 

State Recreation Area Turkey Creek Tract 197 1.00 0.33 0.00 0.00 

State Recreation Area The Indian Mountain Tract 209 1.00 0.33 1.00 0.22 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Nature Preserve The Pike County Pocosin Tract 80 1.00 0.33 1.00 0.17 

State Wildlife Management Area Little River WMA 898 1.00 0.33 0.29 0.10 

State Wildlife Management Area Charles A. Farquhar State Cattle 

Ranch 

1845 1.00 0.33 0.00 0.00 

State Wildlife Management Area Demopolis WMA 2966 1.00 0.33 0.00 0.00 

State Mitigation Site Conecuh River Mitigation Site 218 1.00 0.33 0.00 0.00 

State Park Oak Mountain State Park 3584 1.00 0.33 0.98 0.16 

National Forest (USFS) Talladega National Forest 166287 0.93 0.32 0.61 0.12 

Wilderness Area (USFS) Dugger Mountain Wilderness 3688 0.92 0.32 0.41 0.10 

State Resort Park Cheaha Resort State Park 802 1.00 0.30 1.00 0.33 

Local Land Trust Preserve Alabama Land Trust 6659 0.94 0.30 0.54 0.13 

State Habitat Area Walls of Jerico Tract 4950 0.69 0.29 0.69 0.13 

State Wildlife Management Area James D. Martin - Skyline 

WMA 

5547 0.71 0.27 0.71 0.15 

State Park Paul M. Grist State Park 401 1.00 0.27 0.00 0.00 

State Wildlife Management Area Hollins WMA 681 1.00 0.27 1.00 0.17 

National Wildlife Refuge (FWS) Choccolocco WMA 1392 1.00 0.25 0.81 0.14 

State Nature Preserve Coldwater Mountain Addition - 

McCartney Tract 

115 1.00 0.25 0.50 0.08 

State Nature Preserve Coon Gulf-Dixon Tract-Forest 

Legacy 

144 0.50 0.25 0.00 0.00 

State Wildlife Management Area Autauga County Community 

Hunting Area 

2532 0.97 0.20 0.00 0.00 

National Wildlife Refuge (FWS) Eufaula NWR 1691 1.00 0.17 0.80 0.33 

Military Reservation (DOD) Maxwell Air Force Base 612 1.00 0.17 0.00 0.00 

Military Reservation (DOD) Fort Benning Military 

Reservation 

4387 1.00 0.17 0.90 0.30 

State Park Blue Springs State Park 128 1.00 0.17 0.00 0.00 

State Recreation Area The Wehle Tract 367 1.00 0.17 1.00 0.19 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Historical Park The Fort Toulouse Tract 80 1.00 0.17 0.00 0.00 

State Resort Park Lakepoint Resort State Park 292 1.00 0.17 1.00 0.33 

State Wildlife Management Area The Riggins Tract 265 1.00 0.17 0.00 0.00 

State Wildlife Management Area The Wehle Tract 255 1.00 0.17 1.00 0.21 

State Wildlife Management Area Eureka Tract 1366 0.47 0.17 0.47 0.10 

State Wildlife Management Area Kinterbish WMA 1909 1.00 0.17 1.00 0.17 

State Wildlife Management Area Lowndes WMA 4538 1.00 0.17 0.00 0.00 

State Wildlife Management Area Barbour County WMA 7676 1.00 0.17 1.00 0.30 

State Wildlife Management Area Mulberry Fork WMA 13783 1.00 0.17 0.74 0.12 

State Mitigation Site Pea River Mitigation Site 263 1.00 0.17 0.25 0.08 

State Mitigation Site Catoma Creek Mitigation Site 745 1.00 0.17 0.00 0.00 

State Wildlife Management Area Scotch WMA 8076 0.99 0.17 0.14 0.02 

National Forest (USFS) Tuskegee National Forest 3696 0.84 0.14 1.00 0.17 

State Wildlife Management Area Choccolocco State Forest 1708 0.32 0.13 0.76 0.13 

National Parkway Gateway (NPS) Natchez Trace Parkway 506 0.67 0.11 0.00 0.00 

State Park Monte Sano State Park 790 0.55 0.09 0.55 0.09 

State Wildlife Management Area Jacobs Farm - Hembree Tracts 1737 0.22 0.08 0.22 0.04 

Military Reservation (DOD) Fort Rucker Military 

Reservation 

22772 0.42 0.07 0.00 0.00 

State Park Frank Jackson State Park 489 0.13 0.02 1.00 0.40 

National Forest (USFS) Conecuh National Forest 8849 0.00 0.00 0.66 0.17 

State Stewardship Trust Land Solon Dixon Forestry Education 

Center 

2051 0.00 0.00 0.76 0.16 

State Wildlife Management Area Covington WMA 6157 0.00 0.00 0.02 0.01 

Georgia 

Scenic Area (USFS) Coleman River Scenic Area 127 1.00 0.67 1.00 0.42 

State Park Bobby Brown SP 284 1.00 0.67 1.00 0.17 

State Wildlife Management Area Keg Creek WMA 422 1.00 0.67 1.00 0.17 

State Wildlife Management Area Soap Creek WMA 650 1.00 0.67 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area J. L. Lester WMA 196 1.00 0.63 1.00 0.17 

State Park Mistletoe SP 789 1.00 0.62 1.00 0.17 

State Wildlife Management Area Broad River WMA 616 1.00 0.62 1.00 0.17 

Wild, Scenic & Recreation River (USFS) Chattooga Wild and Scenic 

River Corridor 

3248 1.00 0.59 1.00 0.51 

State Wildlife Management Area Fishing Creek WMA 1062 1.00 0.57 0.92 0.15 

State Park Chattahoochee Bend SP 1184 1.00 0.55 1.00 0.17 

State Wildlife Management Area Germany Creek WMA 478 1.00 0.55 0.86 0.14 

State Wildlife Management Area Elbert County WMA 1011 1.00 0.55 0.64 0.11 

Scenic Area (USFS) Anna Ruby Falls Scenic Area 885 1.00 0.51 1.00 0.36 

Wilderness Area (USFS) Cohutta Wilderness Area 14378 1.00 0.50 1.00 0.48 

Military Reservation (DOD) Fort McPherson 205 1.00 0.50 1.00 0.17 

Military Reservation (DOD) Fort Gillem 607 1.00 0.50 1.00 0.17 

State Park Unicoi SP & Lodge 425 1.00 0.50 1.00 0.50 

State Park Richard B. Russell SP 915 1.00 0.50 0.85 0.14 

State Park Tallulah Gorge SP 1094 1.00 0.50 1.00 0.42 

State Conservation Area or Park Panola Mountain Conservation 

Park 

469 1.00 0.50 0.86 0.14 

State Conservation Area or Park Smithgall Woods-Dukes Creek 

CA 

1726 1.00 0.50 1.00 0.50 

State Wildlife Management Area Otting Tract WMA 284 1.00 0.50 1.00 0.17 

State Wildlife Management Area Hart County WMA 400 1.00 0.50 0.00 0.00 

State Forest Baldwin State Forest 873 1.00 0.50 1.00 0.17 

State Park Fort Mountain SP 1458 1.00 0.49 1.00 0.42 

Wilderness Area (USFS) Rich Mountain Wilderness Area 4275 1.00 0.48 1.00 0.27 

Military Reservation (DOD) Fort Gordon 22384 1.00 0.47 0.96 0.16 

State Wildlife Management Area Beaverdam WMA 3220 1.00 0.45 1.00 0.56 

Scenic Area (USFS) Coosa Bald Scenic Area 2883 1.00 0.44 1.00 0.29 

State Park Cloudland Canyon SP 1462 0.89 0.44 0.83 0.19 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Conservancy Easement (The Nature 

Conservancy) 

Lula Falls - Davenport 179 1.00 0.44 1.00 0.22 

State Natural Area Zahnd SNA 559 0.88 0.44 0.75 0.38 

National Forest (USFS) Chattahoochee National Forest 233439 0.97 0.44 0.93 0.36 

State Wildlife Management Area Sheffield WMA 1347 1.00 0.43 0.95 0.16 

National Forest (USFS) Ed Jenkins National Recreation 

Area 

2715 1.00 0.43 1.00 0.31 

Wilderness Area (USFS) Brasstown Bald Wilderness 

Area 

5430 1.00 0.43 1.00 0.34 

State Wildlife Management Area Wilkes County WMA 669 1.00 0.43 0.56 0.09 

National Recreation Area (USFS) Ed Jenkins National Recreation 

Area 

6832 1.00 0.42 1.00 0.29 

Botanical Reserve (USFS) Chattahoochee National Forest 141 1.00 0.42 1.00 0.42 

Nature Conservancy Fee Land Black's Bluff Preserve 82 1.00 0.42 0.00 0.00 

Nature Conservancy Fee Land Marshall Forest Preserve 116 1.00 0.42 0.00 0.00 

Conservancy Easement (The Nature 

Conservancy) 

Holly Creek Preserve 93 1.00 0.42 1.00 0.33 

Conservancy Easement (The Nature 

Conservancy) 

Lookout Mountain - Vowell 180 1.00 0.42 1.00 0.25 

Scenic Area (USFS) Cooper Creek Scenic Area 491 1.00 0.40 1.00 0.40 

Wilderness Area (USFS) Mark Trail Wilderness Area 6826 1.00 0.40 1.00 0.26 

Scenic Area (USFS) Desoto Falls Scenic Area 297 1.00 0.40 1.00 0.30 

Wilderness Area (USFS) Raven Cliffs Wilderness Area 3847 1.00 0.40 1.00 0.24 

State Wildlife Management Area Clark Hill WMA 5827 1.00 0.39 0.09 0.01 

State Wildlife Management Area Paulding Forest WMA 9906 1.00 0.38 1.00 0.24 

Wilderness Area (USFS) Blood Mountain Wilderness 

Area 

3063 1.00 0.38 1.00 0.26 

State Park Fort Yargo SP 630 1.00 0.38 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Crockford-Pigeon Mountain 

WMA 

6673 0.75 0.37 0.72 0.26 

State Wildlife Management Area Rich Mountain WMA 2074 1.00 0.36 1.00 0.27 

State Wildlife Management Area West Point WMA 4065 1.00 0.36 1.00 0.17 

State Park Watson Mill Bridge SP 411 1.00 0.36 0.00 0.00 

State Park Black Rock Mountain SP 688 1.00 0.35 1.00 0.33 

Botanical Reserve (USFS) Oconee National Forest 84 1.00 0.33 0.00 0.00 

Experimental Forest (USFS) Scull Shoals Experimental 

Forest 

1909 1.00 0.33 0.26 0.04 

Military Reservation (DOD) Air Force Plant 6 135 1.00 0.33 1.00 0.17 

Military Reservation (DOD) Dobbins Air Force Base 815 1.00 0.33 1.00 0.17 

State Park Victoria Bryant SP 213 1.00 0.33 0.00 0.00 

State Park Buck Shoals SP 220 1.00 0.33 1.00 0.17 

State Park Tugaloo SP 170 1.00 0.33 0.67 0.11 

State Park Amicalola Falls SP & Lodge 356 1.00 0.33 1.00 0.31 

State Park Don Carter SP 476 1.00 0.33 1.00 0.17 

State Park Hard Labor Creek SP 2221 1.00 0.33 0.35 0.06 

State Historic Site Picketts Mill Battlefield SHS 309 1.00 0.33 1.00 0.17 

State Wildlife Management Area Allen Creek WMA 686 1.00 0.33 1.00 0.17 

State Wildlife Management Area Cedar Creek WMA 732 1.00 0.33 0.00 0.00 

State Wildlife Management Area Lula Tract WMA 499 1.00 0.33 1.00 0.17 

State Wildlife Management Area Wilson Shoals WMA 1173 1.00 0.33 1.00 0.18 

State Wildlife Management Area Oconee WMA 2705 1.00 0.33 0.00 0.00 

State Fishing or Hunting Unit  Walton FH 100 1.00 0.33 0.50 0.08 

State Fishing or Hunting Unit  McDuffie Public Fishing Area 

and Fish Hatchery 

229 1.00 0.33 0.50 0.08 

Wilderness Area (USFS) Southern Nantahala Wilderness 

Area 

4661 1.00 0.32 1.00 0.28 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 817 1.00 0.32 1.00 0.29 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Recreation Area (NPS) Chattahoochee River NRA 3077 1.00 0.31 0.54 0.09 

Wilderness Area (USFS) Tray Mountain Wilderness Area 4262 1.00 0.30 1.00 0.25 

State Wildlife Management Area Johns Mountain WMA 1078 0.71 0.29 0.41 0.15 

State Wildlife Management Area Big Lazer WMA and Public 

Fishing Area 

2295 1.00 0.29 1.00 0.65 

State Wildlife Management Area Ogeechee WMA 2690 1.00 0.28 0.00 0.00 

State Wildlife Management Area Dawson Forest WMA 10127 1.00 0.28 1.00 0.22 

National Battlefield Park (NPS) Kennesaw Mountain NBP 1124 1.00 0.28 1.00 0.19 

State Park Bush Head Shoals SP 319 1.00 0.25 1.00 0.17 

National Forest (USFS) Oconee National Forest 30262 1.00 0.24 0.03 0.00 

State Park F.D. Roosevelt SP 4025 1.00 0.22 0.32 0.08 

State Historical Park A. H. Stephens State Historic 

Park 

441 1.00 0.21 0.00 0.00 

State Wildlife Management Area Coosawattee WMA 1924 0.90 0.18 0.90 0.30 

State Wildlife Management Area Pine Log WMA 5617 0.93 0.18 0.77 0.13 

State Wildlife Management Area Rum Creek WMA 2724 1.00 0.17 0.00 0.00 

State Wildlife Management Area B. F. Grant WMA 5025 1.00 0.17 0.01 0.00 

National Wildlife Refuge (FWS) Piedmont NWR 14047 1.00 0.17 0.00 0.00 

National Wildlife Refuge (FWS) Bond Swamp NWR 2556 1.00 0.17 1.00 0.33 

Research Natural Area (USFS) Murder Creek RNA 173 1.00 0.17 0.00 0.00 

Experimental Forest (USFS) Hitchiti Experimental Forest 1875 1.00 0.17 0.00 0.00 

Military Reservation (DOD) Robins Air Force Base 3318 1.00 0.17 0.98 0.33 

Military Reservation (DOD) Fort Benning 68552 1.00 0.17 1.00 0.33 

National Monument (NPS) Ocmulgee NM 261 1.00 0.17 1.00 0.33 

State Park High Falls SP 238 1.00 0.17 0.00 0.00 

State Park Indian Springs SP 213 1.00 0.17 0.00 0.00 

State Park George T. Bagby State Park 192 1.00 0.17 0.00 0.00 

State Park Providence Canyon SP 450 1.00 0.17 1.00 0.33 

State Park Sprewell Bluff SP and WMA 553 1.00 0.17 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Red Top Mountain SP & Lodge 699 1.00 0.17 0.67 0.11 

State Park Sweetwater Creek SP 971 1.00 0.17 1.00 0.17 

State Historical Park Kolomoki Mounds State 

Historic Park 

524 1.00 0.17 0.00 0.00 

State Wildlife Management Area Lake George WMA 222 1.00 0.17 0.00 0.00 

State Wildlife Management Area McGraw Ford WMA 699 1.00 0.17 1.00 0.17 

State Wildlife Management Area Sprewell Bluff SP and WMA 907 1.00 0.17 0.62 0.10 

State Wildlife Management Area Joe Kurz WMA 1507 1.00 0.17 0.19 0.03 

State Wildlife Management Area Blanton Creek WMA 1963 1.00 0.17 1.00 0.35 

State Wildlife Management Area Hannahatchee WMA 2283 1.00 0.17 1.00 0.33 

State Wildlife Management Area Ocmulgee WMA and Public 

Fishing Area 

8234 1.00 0.17 0.77 0.26 

State Wildlife Management Area Oaky Woods WMA 7877 1.00 0.17 0.69 0.23 

State Nature or Environmental Education 

Center 

Charlie Elliott Wildlife Center 2538 1.00 0.17 0.00 0.00 

Nature Conservancy Fee Land MeadWestvaco Three (Ft. 

Benning ACUB) 

353 1.00 0.17 1.00 0.33 

Nature Conservancy Fee Land Blackjack Crossing (Ft. 

Benning ACUB) 

324 1.00 0.17 1.00 0.33 

Conservancy Easement (The Nature 

Conservancy) 

Upper Chattahoochee River - 

Walden Park LLC 

58 1.00 0.17 1.00 0.17 

Conservancy Easement (The Nature 

Conservancy) 

Upatoi - Prevatt 454 1.00 0.17 1.00 0.33 

State Wildlife Management Area Allatoona WMA 3483 0.96 0.16 0.02 0.00 

Conservancy Easement (The Nature 

Conservancy) 

Coosa Valley Prairie - The 

Campbell Group 

367 0.25 0.13 0.25 0.04 

National Military Park (NPS) Chickamauga & Chattanooga 

NMP 

303 0.33 0.11 0.33 0.11 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Fishing or Hunting Unit  Rocky Mountain Public Fishing 

Area 

1477 0.21 0.08 0.16 0.05 

State Wildlife Management Area Berry College WMA 5560 0.07 0.03 0.02 0.01 

State Park Standing Boy Creek SP 640 0.17 0.03 1.00 0.31 

State Park Magnolia Springs SP 419 0.00 0.00 1.00 0.50 

State Natural Area Big Dukes Pond SNA 491 0.00 0.00 1.00 0.56 

State Natural Area Ohoopee Dunes SNA 1015 0.00 0.00 0.93 0.31 

State Wildlife Management Area Tuckahoe WMA 1548 0.00 0.00 1.00 0.20 

State Wildlife Management Area Dilane WMA 3258 0.00 0.00 1.00 0.61 

State Wildlife Management Area Yuchi WMA 3681 0.00 0.00 1.00 0.50 

Kentucky 

Research Natural Area (USFS) Rock Creek RNA 88 1.00 0.67 1.00 0.58 

Wilderness Area (USFS) Beaver Creek Wilderness 1945 1.00 0.67 1.00 0.56 

State Park General Burnside Island SP 101 1.00 0.67 1.00 0.58 

State Resort Park Buckhorn Lake State Resort 

Park 

208 1.00 0.67 1.00 0.67 

State Resort Park Cumberland Falls SRP 238 1.00 0.67 1.00 0.63 

State Resort Park Lake Cumberland SRP 1356 1.00 0.67 1.00 0.57 

State Horse Park Kentucky Horse Park 381 1.00 0.67 1.00 0.50 

State Nature Preserve Kingdom Come State Park 

Nature Preserve 

100 1.00 0.67 1.00 0.67 

State Nature Preserve Cumberland Falls State Park 

Nature Preserve 

465 1.00 0.67 1.00 0.67 

State Wildlife Management Area Beech Creek WMA 488 1.00 0.67 1.00 0.67 

State Wildlife Management Area Lake Cumberland WMA 21609 1.00 0.65 1.00 0.56 

National Recreation Area (NPS) Big South Fork National River 

and Recreation Area 

12395 1.00 0.64 1.00 0.56 

State Resort Park Dale Hollow SRP 1372 1.00 0.64 1.00 0.54 

Botanical Reserve (USFS)   300 1.00 0.63 1.00 0.60 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Martins Fork Lake WMA 316 1.00 0.63 1.00 0.63 

State Wildlife Management Area Carr Creek Lake WMA 1206 1.00 0.62 1.00 0.71 

Military Reservation (DOD) Lexington-Blue Grass Army 

Depot (Closed) 

281 1.00 0.61 1.00 0.56 

State Resort Park Natural Bridge SRP 336 1.00 0.61 1.00 0.67 

State Wildlife Management Area Ashland WMA 974 1.00 0.61 1.00 0.67 

State Wildlife Management Area Grayson Lake WMA 3472 1.00 0.61 1.00 0.84 

National Forest (USFS) Daniel Boone National Forest 268524 1.00 0.59 1.00 0.56 

Wilderness Area (USFS) Clifty Wilderness 5052 1.00 0.59 1.00 0.63 

State Wildlife Management Area Dale Hollow Lake WMA 2292 1.00 0.59 1.00 0.59 

State Forest Kentucky Ridge State Forest 5972 1.00 0.59 1.00 0.58 

State Resort Park Pine Mountain SRP 172 1.00 0.58 1.00 0.63 

State Resort Park Greenbo Lake SRP 1338 1.00 0.58 1.00 0.48 

State Nature Preserve Pine Mountain State Park 

Nature Preserve 

325 1.00 0.58 1.00 0.58 

State Park Levi Jackson Wilderness SP 293 1.00 0.57 1.00 0.50 

State Wildlife Management Area Cranks Creek WMA 871 1.00 0.56 1.00 0.54 

State Wildlife Management Area Shillalah Creek WMA 1019 1.00 0.56 1.00 0.58 

Nature Conservancy Fee Land Bad Branch Macrosite Fee 418 1.00 0.56 1.00 0.67 

State Natural Area Stone Mountain WMA and 

State Natural Area 

406 1.00 0.55 1.00 0.55 

National Historical Park (NPS) Cumberland Gap National 

Historic Park 

4442 1.00 0.55 1.00 0.56 

State Nature Preserve Natural Bridge State Park 

Nature Preserve 

504 1.00 0.54 1.00 0.54 

Conservancy Easement (The Nature 

Conservancy) 

Kentucky River Palisades 

Easement 

142 1.00 0.54 1.00 0.50 

State Wildlife Management Area Fishtrap Lake WMA 5598 1.00 0.54 1.00 0.52 

State Wildlife Management Area Ataya WMA 22141 1.00 0.53 1.00 0.56 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Nature Preserve Jesse Stuart State Nature 

Preserve 

288 1.00 0.53 1.00 0.50 

State Nature Preserve Bad Branch SNP 1082 1.00 0.53 1.00 0.62 

State Nature Preserve Tom Dorman State Nature 

Preserve 

330 1.00 0.52 1.00 0.38 

State Wildlife Management Area Begley WMA 8231 1.00 0.52 1.00 0.57 

State Natural Area Martin's Fork  WMA and State 

Natural Area 

634 1.00 0.52 1.00 0.56 

State Wildlife Management Area Hensley-Pine Mountain WMA 1962 1.00 0.51 1.00 0.55 

Research Natural Area (USFS) Tight Hollow Proposed RNA 125 1.00 0.50 1.00 0.50 

Military Reservation (DOD) Lexington-Blue Grass Army 

Depot 

5542 1.00 0.50 1.00 0.50 

State Park Big Bone Lick SP 209 1.00 0.50 1.00 0.67 

State Park Kincaid Lake SP 170 1.00 0.50 1.00 0.50 

State Park E.P. Tom Sawyer SP 215 1.00 0.50 1.00 0.33 

State Park Kingdom Come SP 293 1.00 0.50 1.00 0.58 

State Park Yatesville Lake SP 326 1.00 0.50 1.00 1.00 

State Park Taylorsville Lake SP 730 1.00 0.50 1.00 0.50 

State Resort Park General Butler SRP 265 1.00 0.50 1.00 0.50 

State Resort Park Carter Caves SRP 422 1.00 0.50 1.00 0.50 

State Nature Preserve Quiet Trails State Nature 

Preserve 

72 1.00 0.50 1.00 0.50 

State Nature Preserve Pilot Knob State Nature 

Preserve 

300 1.00 0.50 1.00 0.50 

State Wildlife Management Area Twin Eagle WMA 70 1.00 0.50 1.00 0.50 

State Wildlife Management Area Cedar Creek Lake WMA 643 1.00 0.50 1.00 0.50 

State Wildlife Management Area Central Kentucky WMA 743 1.00 0.50 1.00 0.50 

State Wildlife Management Area R. F. Tarter WMA 476 1.00 0.50 1.00 0.35 

State Wildlife Management Area Fleming WMA 772 1.00 0.50 1.00 0.49 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Taylorsville Lake WMA 4178 1.00 0.50 1.00 0.50 

State Wildlife Management Area Yatesville Lake WMA 6180 1.00 0.50 1.00 0.74 

State Forest Tygarts State Forest 271 1.00 0.50 1.00 0.50 

Nature Conservancy Fee Land Pine Mountain Fee 59 1.00 0.50 1.00 0.50 

State Wildlife Management Area Curtis Gates Lloyd WMA 441 1.00 0.48 1.00 0.67 

State Forest Kentenia State Forest 1640 1.00 0.48 1.00 0.58 

State Wildlife Management Area Paul Van Booven WMA 1403 1.00 0.47 1.00 0.52 

State Nature Preserve Blanton Forest State Nature 

Preserve 

1250 1.00 0.46 1.00 0.54 

State Wildlife Management Area Green River Lake WMA 9516 1.00 0.45 1.00 0.39 

State Wildlife Management Area Dr. Norman and Martha Adair 

WMA 

257 1.00 0.44 1.00 0.61 

State Wildlife Management Area Buckhorn Lake WMA 1362 1.00 0.42 1.00 0.41 

State Park Paintsville Lake SP 84 1.00 0.42 1.00 0.50 

State Park Grayson Lake SP 553 1.00 0.42 1.00 0.96 

State Nature Preserve James E. Bickford State Nature 

Preserve 

144 1.00 0.42 1.00 0.50 

State Wildlife Management Area Dix River WMA 162 1.00 0.42 1.00 0.50 

State Wildlife Management Area Paintsville Lake WMA 4576 1.00 0.41 1.00 0.47 

State Wildlife Management Area Dewey Lake WMA 3740 0.90 0.39 0.98 0.41 

Military Reservation (DOD) Fort Knox Military Reservation 44290 1.00 0.37 1.00 0.54 

State Wildlife Management Area Clay WMA 2559 1.00 0.35 1.00 0.49 

State Wildlife Management Area Mullins WMA 103 1.00 0.33 1.00 0.67 

State Wildlife Management Area Lewis County WMA 447 1.00 0.33 1.00 0.44 

Nature Conservancy Fee Land Kentucky River Palisades Fee 118 1.00 0.33 1.00 0.33 

State Wildlife Management Area Mud Camp Creek WMA 240 1.00 0.29 1.00 0.54 

State Wildlife Management Area Yellowbank WMA 2293 1.00 0.26 1.00 0.46 

Conservancy Easement (The Nature 

Conservancy) 

Green River Watershed 

Easement 

319 1.00 0.23 1.00 0.38 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Resort Park Jenny Wiley SRP 609 0.56 0.22 0.67 0.28 

National Recreation Area (USFS) Nature Watch Demonstration 

Area 

497 1.00 0.17 1.00 0.17 

Military Reservation (DOD) Artemus National Guard 

Training Site 

212 1.00 0.17 1.00 0.67 

Military Reservation (DOD) Fort Campbell Military 

Reservation 

14667 1.00 0.17 1.00 0.17 

National Park (NPS) Mammoth Cave NP 20696 1.00 0.17 1.00 0.31 

State Park Lake Malone SP 154 1.00 0.17 1.00 0.17 

State Park Nolin Lake SP 268 1.00 0.17 1.00 0.25 

State Resort Park Kenlake SRP 246 1.00 0.17 1.00 0.17 

State Resort Park Barren River SRP 451 1.00 0.17 1.00 0.17 

State Resort Park Pennyrile Forest SRP 360 1.00 0.17 1.00 0.17 

State Resort Park Lake Barkley SRP 1354 1.00 0.17 1.00 0.17 

State Nature Preserve Vernon-Douglas State Nature 

Preserve 

295 1.00 0.17 1.00 0.50 

State Wildlife Management Area John C. Williams WMA 158 1.00 0.17 1.00 0.50 

State Wildlife Management Area Tradewater WMA 293 1.00 0.17 1.00 0.17 

State Wildlife Management Area Clear Creek WMA 347 1.00 0.17 1.00 0.17 

State Wildlife Management Area Kaler Bottoms WMA 500 1.00 0.17 1.00 0.17 

State Wildlife Management Area Jones-Keeney WMA 698 1.00 0.17 1.00 0.17 

State Wildlife Management Area Kentucky Lake WMA 1469 1.00 0.17 0.85 0.14 

State Wildlife Management Area Rough River Lake WMA 2713 1.00 0.17 1.00 0.50 

State Wildlife Management Area Nolin River Lake WMA 2509 1.00 0.17 1.00 0.47 

State Wildlife Management Area Barren River Lake WMA 4158 1.00 0.17 1.00 0.17 

State Wildlife Management Area Peabody WMA 26918 1.00 0.17 1.00 0.20 

State Forest Knobs State Forest 452 1.00 0.17 1.00 0.48 

State Forest Pennyrile State Forest 5812 1.00 0.17 0.96 0.16 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Other State Land Wendell H. Ford Regional 

Training Center 

3083 1.00 0.17 1.00 0.17 

Conservancy Easement (The Nature 

Conservancy) 

Blood River Seeps Easement 129 1.00 0.17 0.50 0.08 

National Wildlife Refuge (FWS) Clarks River NWR 2344 0.92 0.15 0.92 0.15 

State Wildlife Management Area Obion Creek WMA 445 0.86 0.14 1.00 0.17 

National Recreation Area (USFS) Land Between the Lakes NRA 27429 0.79 0.13 0.75 0.12 

National Recreation Area (USFS) Turkey Bay OHV Area 872 0.64 0.11 0.93 0.15 

State Resort Park Kentucky Dam Village SRP 575 0.20 0.03 0.20 0.03 

Mississippi 

National Wildlife Refuge (FWS) Hillside NWR 7822 1.00 0.17 0.05 0.01 

National Wildlife Refuge (FWS) Panther Swamp NWR 14547 1.00 0.17 0.05 0.01 

National Forest (USFS) Delta National Forest 24513 1.00 0.17 0.78 0.13 

Military Reservation (DOD) Columbus Air Force Base 1776 1.00 0.17 0.00 0.00 

State Park Roosevelt State Park 242 1.00 0.17 1.00 0.17 

State Park Lake Lowndes State Park 240 1.00 0.17 0.00 0.00 

State Park Clarkco State Park 332 1.00 0.17 1.00 0.17 

State Wildlife Management Area Delta National Forest 299 1.00 0.17 1.00 0.17 

State Wildlife Management Area Twin Oaks WMA 2041 1.00 0.17 1.00 0.17 

State Wildlife Management Area Pearl River WMA 2443 1.00 0.17 1.00 0.17 

State Wildlife Management Area Lake George WMA 3395 1.00 0.17 0.00 0.00 

Conservation Easement (Ducks 

Unlimited) 

Private Land 1075 0.94 0.16 0.29 0.05 

National Forest (USFS) De Soto National Forest 61266 0.65 0.14 0.00 0.00 

National Forest (USFS) Bienville National Forest 32314 0.65 0.11 0.74 0.12 

State Wildlife Management Area Okatibbee WMA 1406 0.19 0.06 0.00 0.00 

National Trail (NPS) Natchez Trace Parkway 12738 0.19 0.03 0.19 0.03 

State Wildlife Management Area Mahannah WMA 4612 0.15 0.03 0.00 0.00 

National Forest (USFS) Homochitto National Forest 9134 0.14 0.02 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

North Carolina 

Conservancy Easement (The Nature 

Conservancy) 

Grandfather Mountain Preserve 475 1.00 0.91 1.00 0.83 

State Game Land Elk Knob State Game Land 295 1.00 0.83 1.00 0.63 

Nature Conservancy Fee Land Profitt Tract 88 1.00 0.83 1.00 0.50 

State Park Mount Mitchell State Park 638 1.00 0.77 1.00 0.72 

State Natural Area Elk Knob SNA 882 1.00 0.71 1.00 0.54 

State Game Land Broad River State Game Land 399 1.00 0.67 1.00 0.67 

State Game Land Mitchell River State Game Land 700 1.00 0.67 1.00 0.29 

State Game Land Sandy Mush Game Land 1053 1.00 0.67 1.00 0.67 

State Game Land Pisgah State Game Land 578 1.00 0.64 1.00 0.67 

State Park Lake James State Park 1510 1.00 0.64 1.00 0.62 

Wilderness Area (USFS) Joyce Kilmer-Slickrock 

Wilderness 

5028 1.00 0.63 1.00 0.54 

Arboretum or Botanical Area The North Carolina Arboretum 168 1.00 0.61 1.00 0.50 

State Game Land Three Top Mountain State 

Game Land 

1186 1.00 0.55 1.00 0.49 

State Park Lake Norman State Park 677 1.00 0.53 1.00 0.50 

State Park Stone Mountain State Park 5312 1.00 0.53 1.00 0.42 

National Wildlife Refuge (FWS) Great Dismal Swamp NWR 9947 1.00 0.50 1.00 0.35 

National Recreation Area (USFS) Lake Powhatan Recreation Area 123 1.00 0.50 1.00 0.50 

National Military Park (NPS) Guilford Courthouse NMP 87 1.00 0.50 1.00 0.33 

State Park New River SP 106 1.00 0.50 1.00 0.50 

State Park Gorges State Park 3126 1.00 0.50 1.00 0.47 

State Recreation Area Kerr Lake State Recreation Area 846 1.00 0.50 1.00 0.47 

State Natural Area Mount Jefferson SNA 278 1.00 0.50 1.00 0.46 

State Natural Area Dismal Swamp SNA 5877 1.00 0.50 1.00 0.43 

State Game Land Cherokee State Game Land 137 1.00 0.50 1.00 0.50 



Barrett et al., Supplementary Material 

93 

 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Game Land Catawba State Game Land 494 1.00 0.50 1.00 0.50 

State Game Land Perkins State Game Land 424 1.00 0.50 1.00 0.67 

State Game Land Hyco State Game Land 1615 1.00 0.50 1.00 0.50 

State Game Land North River State Game Land 8197 1.00 0.50 0.97 0.43 

State Natural Area Chowan Swamp SNA 2473 1.00 0.50 1.00 0.26 

National Park (NPS) Great Smoky Mountains NP 111524 0.99 0.49 0.99 0.51 

State Game Land Mayo State Game Land 2160 1.00 0.49 1.00 0.48 

Experimental Forest (USFS) Blue Valley Experimental 

Forest 

566 1.00 0.48 1.00 0.39 

Experimental Forest (USFS) Bent Creek Experimental Forest 2283 1.00 0.48 1.00 0.54 

State Game Land Caswell State Game Land 6650 1.00 0.48 1.00 0.46 

State Game Land Alcoa State Game Land 3133 1.00 0.46 0.89 0.43 

State Game Land Northwest River Marsh State 

Game Land 

1133 1.00 0.45 1.00 0.50 

State Park Merchants Millpond State Park 1260 1.00 0.45 1.00 0.33 

State Game Land Thurmond Chatham Game Land 2576 1.00 0.45 1.00 0.40 

National Parkway Gateway (NPS) Blue Ridge Parkway 20180 1.00 0.44 1.00 0.41 

State Park Pilot Mountain State Park 1415 1.00 0.44 1.00 0.58 

National Forest (USFS) Nantahala National Forest 190787 1.00 0.43 0.99 0.38 

National Forest (USFS) Pisgah National Forest 202254 1.00 0.43 1.00 0.48 

Wilderness Area (USFS) Shining Rock Wilderness 7656 1.00 0.43 1.00 0.46 

Nature Conservancy Fee Land Hickory Nut Gorge 525 1.00 0.43 1.00 0.56 

State Game Land Chowan Swamp State Game 

Land 

6134 1.00 0.42 1.00 0.19 

Wilderness Area (USFS) Middle Prong Wilderness 3061 1.00 0.42 1.00 0.35 

State Game Land Dysartsville State Game Land 1990 1.00 0.41 1.00 0.58 

Native American Reservation Eastern Cherokee Indian 

Reservation 

19600 0.85 0.40 0.84 0.41 

State Game Land Buffalo Cove Game Land 2678 1.00 0.40 1.00 0.45 



Barrett et al., Supplementary Material 

94 

 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Experimental Forest (USFS) Coweeta Hydrologic Laboratory 2198 1.00 0.39 0.84 0.26 

State Educational Forest Rendezvous Mountain 

Educational State Forest 

1154 1.00 0.38 1.00 0.49 

State Park Hickory Nut Gorge State Park 244 1.00 0.38 1.00 0.42 

Wilderness Area (USFS) Linville Gorge Wilderness 4766 1.00 0.37 1.00 0.42 

State Park New River State Park 358 1.00 0.36 1.00 0.31 

State Educational Forest Mountain Island Educational 

State Forest 

792 1.00 0.36 1.00 0.33 

State Game Land South Mountains Game Land 8062 1.00 0.35 1.00 0.44 

State Game Land Green River State Game Land 5541 1.00 0.35 1.00 0.41 

State Game Land Cold Mountain State Game 

Land 

1343 1.00 0.35 1.00 0.46 

State Game Land Shocco Creek State Game Land 2946 1.00 0.35 1.00 0.26 

Nature Conservancy Fee Land Rainbow Springs Preserve 718 1.00 0.35 1.00 0.28 

State Park Hanging Rock State Park 2463 1.00 0.34 1.00 0.43 

State Park Eno River State Park 1494 1.00 0.34 1.00 0.42 

State Park South Mountains State Park 6992 1.00 0.34 1.00 0.39 

State Park Crowders Mountain State Park 2041 1.00 0.34 1.00 0.55 

National Estuarine Research Reserve 

(NOAA) 

Currituck Banks National 

Estuarine Research Reserve 

161 1.00 0.33 0.50 0.17 

State Park Mayo River State Park 321 1.00 0.33 1.00 0.50 

State Park Medoc Mountain State Park 978 1.00 0.33 1.00 0.17 

State Park William B. Umstead State Park 2264 1.00 0.33 1.00 0.33 

State Recreation Area Jordan Lake State Recreation 

Area 

1906 1.00 0.33 1.00 0.33 

State Recreation Area Falls Lake State Recreation 

Area 

1955 1.00 0.33 1.00 0.33 

State Natural Area Bulhead Mountain SNA 93 1.00 0.33 1.00 0.28 

State Natural Area Lower Haw River SNA 403 1.00 0.33 1.00 0.33 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Game Land Buckhorn State Game Land 278 1.00 0.33 1.00 0.33 

State Game Land Bertie County State Game Land 927 1.00 0.33 1.00 0.17 

State Game Land Jordan State Game Land 2167 1.00 0.33 1.00 0.37 

State Game Land Butner-Falls of Neuse State 

Game Land 

12294 1.00 0.33 1.00 0.33 

State Forest Gill State Forest 187 1.00 0.33 1.00 0.33 

State Forest Dupont State Forest 4115 1.00 0.33 1.00 0.41 

State Educational Forest Holmes Educational State 

Forest 

89 1.00 0.33 1.00 0.50 

State Educational Forest Jordan Lake Educational State 

Forest 

319 1.00 0.33 1.00 0.33 

Nature Conservancy Fee Land Black Ankle Bog Preserve 115 1.00 0.33 1.00 0.17 

Conservancy Easement (The Nature 

Conservancy) 

Green River Headwaters 

Preserve 

174 1.00 0.33 1.00 0.33 

Conservancy Easement (The Nature 

Conservancy) 

Roanoke River - TNC/GP 

Partnership 

8510 1.00 0.31 0.31 0.05 

State Game Land Bachelor Bay State Game Land 1809 1.00 0.30 0.48 0.08 

National Forest (USFS) Uwharrie NF 17082 0.98 0.29 0.69 0.22 

Wilderness Area (USFS) Birkhead Mountains Wilderness 2151 1.00 0.29 0.71 0.24 

Nature Conservancy Fee Land Devil's Gut Preserve 404 1.00 0.29 0.00 0.00 

National Wildlife Refuge (FWS) Roanoke River NWR 7337 1.00 0.27 0.69 0.11 

State Game Land Shearon Harris State Game 

Land 

4083 0.96 0.26 1.00 0.17 

State Park Morrow Mountain State Park 1835 0.79 0.26 0.25 0.08 

Wilderness Area (USFS) Southern Nantahala Wilderness 4704 1.00 0.25 1.00 0.23 

Nature Conservancy Fee Land Pollacks Ferry Tracts 1059 1.00 0.24 1.00 0.17 

State Game Land Roanoke River State Game 

Land 

5898 1.00 0.24 0.85 0.14 

National Wildlife Refuge (FWS) Mackay Island NWR 2903 1.00 0.24 1.00 0.49 

Wilderness Area (USFS) Ellicott Rock Wilderness 1370 1.00 0.23 1.00 0.27 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Educational Forest Clemmons Educational State 

Forest 

198 1.00 0.21 1.00 0.17 

National Wildlife Refuge (FWS) Currituck NWR 1321 1.00 0.19 1.00 0.33 

Military Reservation (DOD) Seymour Johnson Air Force 

Base 

1291 1.00 0.17 0.00 0.00 

Other Public Lands Edward R Murrow Transmitting 

Station of Voice of America 

259 1.00 0.17 0.00 0.00 

Other Public Lands Greenville Transmitting Station 

of Voice of America 

2233 1.00 0.17 0.00 0.00 

State Natural Area Weymouth Woods SNA 290 1.00 0.17 1.00 0.17 

State Game Land Cherry Farm State Game Land 404 1.00 0.17 0.00 0.00 

State Game Land Chatham State Game Land 1061 0.91 0.17 1.00 0.17 

State Game Land Lee State Game Land 539 0.89 0.15 1.00 0.17 

State Park Raven Rock State Park 1854 0.73 0.14 1.00 0.17 

State Game Land Rockfish Creek State Game 

Land 

1093 0.44 0.07 1.00 0.17 

Military Reservation (DOD) Fort Bragg Military Reservation 60673 0.23 0.04 0.45 0.08 

Nature Conservancy Fee Land Coharrie Creek Tract 1387 0.19 0.03 0.00 0.00 

State Game Land Neuse River State Game Land 1128 0.18 0.03 0.00 0.00 

State Game Land Sandhills State Game Land 13488 0.11 0.02 1.00 0.18 

National Forest (USFS) Croatan National Forest 48142 0.02 0.00 0.00 0.00 

State Game Land Pee Dee River State Game Land 1450 0.00 0.00 1.00 0.22 

South Carolina 

Botanical Reserve (USFS) Turkey/Stevens Creek Corridor 

Botanical Area 

683 1.00 0.67 1.00 0.17 

Scenic Area (USFS) Long Cane Scenic Area 275 1.00 0.67 1.00 0.17 

National Historic Site (NPS) Ninety Six NHS 383 1.00 0.67 1.00 0.17 

State Park Devils Fork SP 232 1.00 0.67 1.00 0.50 

State Park Baker Creek SP 509 1.00 0.67 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Recreation Area Lake Greenwood SRA 297 1.00 0.67 1.00 0.17 

State Recreation Area Hamilton Branch SRA 212 1.00 0.67 1.00 0.17 

State Resort Park Hickory Knob State Resort Park 328 1.00 0.67 1.00 0.17 

State Heritage Preserve Pacolet River Heritage Preserve 114 1.00 0.67 1.00 0.17 

State Heritage Preserve Stevens Creek Heritage 

Preserve 

168 1.00 0.67 1.00 0.17 

University Research & Demonstration 

Land 

John De La Howe School 459 1.00 0.67 1.00 0.17 

State Habitat Area Mason Wildlife Preserve 743 1.00 0.61 1.00 0.17 

Botanical Reserve (USFS) Parsons Mountain Monadnock 

Botanical Area 

126 1.00 0.58 1.00 0.17 

Zoological Area (USFS) Tamassee Knob and Coves/ 

Tamassee Creek Zoological 

Area 

249 1.00 0.58 1.00 0.50 

Wild, Scenic & Recreation River (USFS) Chattooga Wild & Scenic River 

Corridor 

1888 1.00 0.58 1.00 0.51 

National Forest (USFS) Sumter NF 131749 1.00 0.57 1.00 0.24 

State Natural Area Croft SNA 2702 1.00 0.51 1.00 0.17 

Botanical Reserve (USFS) Cedar Creek Natural Botanical 

Area 

203 1.00 0.50 1.00 0.42 

Botanical Reserve (USFS) Station Cove/Station Mountain 

Cove Botanical Area 

79 1.00 0.50 1.00 0.50 

Botanical Reserve (USFS) Brasstown Creek and Falls 

Botanical Area 

195 1.00 0.50 1.00 0.50 

Scenic Area (USFS) Henderson Island/Broad River 

Scenic Area 

167 1.00 0.50 1.00 0.17 

National Battlefield (NPS) Cowpens NB 345 1.00 0.50 1.00 0.67 

National Military Park (NPS) Kings Mountain NMP 1585 1.00 0.50 1.00 0.67 

State Park Oolenoy SP 90 1.00 0.50 1.00 0.33 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Oconee SP 447 1.00 0.50 1.00 0.50 

State Park Kings Mountain SP 2509 1.00 0.50 1.00 0.67 

State Heritage Preserve Buzzard Roost Heritage 

Preserve 

157 1.00 0.50 1.00 0.42 

State Heritage Preserve Chandler Heritage Preserve 111 1.00 0.50 1.00 0.33 

State Heritage Preserve Eastatoe Creek Heritage 

Preserve 

153 1.00 0.50 1.00 0.50 

Scenic Area (USFS) Chauga Scenic Area 1895 1.00 0.49 1.00 0.45 

Scenic Area (USFS) White Rock Scenic Area 1639 1.00 0.49 1.00 0.45 

Experimental Forest (USFS) Calhoun Experimental Forest 1969 1.00 0.48 1.00 0.31 

State Heritage Preserve Ashmore State Heritage 

Preserve 

403 1.00 0.47 1.00 0.33 

State Natural Area Keowee-Toxaway SNA 402 1.00 0.43 1.00 0.33 

State Conservation Area or Park Jocassee Gorges 8981 1.00 0.43 1.00 0.39 

State Park Table Rock SP 1142 1.00 0.42 1.00 0.32 

State Heritage Preserve Bald Rock Heritage Preserve 66 1.00 0.42 1.00 0.50 

State Wildlife Management Area James Ross Wildlife 

Reservation 

122 1.00 0.39 1.00 0.33 

Scenic Byway (USFS) Oscar Wiggington Scenic 

Byway 

1232 1.00 0.37 1.00 0.29 

State Recreation Area Lake Hartwell SRA 276 1.00 0.37 1.00 0.17 

State Heritage Preserve Laurel Fork Heritage Preserve 405 1.00 0.36 1.00 0.29 

State Conservation Area or Park Mountain Bridge Wilderness 

Area (Caesars Head & Jones 

Gap) 

4601 1.00 0.35 1.00 0.35 

Scenic Area (USFS) Sandy River Scenic Area 48 1.00 0.33 1.00 0.17 

State Park Paris Mountain SP 594 1.00 0.33 1.00 0.31 

State Heritage Preserve Watson-Cooper Heritage 

Preserve 

707 1.00 0.33 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Heritage Preserve Chestnut Ridge Heritage 

Preserve 

677 1.00 0.33 1.00 0.35 

Nature Conservancy Fee Land Campbell and Lockhart Tracts 

(Blue Wall Preserve) 

91 1.00 0.33 1.00 0.42 

Nature Conservancy Fee Land Cliffs At Glassy Preserve 170 1.00 0.33 1.00 0.33 

Nature Conservancy Fee Land Penell Tract (Blue Wall 

Preserve) 

198 1.00 0.33 1.00 0.33 

Conservancy Easement (The Nature 

Conservancy) 

Landrum Watershed 190 1.00 0.33 1.00 0.33 

Conservancy Easement (The Nature 

Conservancy) 

Tryon Watershed 177 1.00 0.33 1.00 0.33 

Conservancy Easement (The Nature 

Conservancy) 

Greenville Watershed 7622 1.00 0.33 1.00 0.35 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1156 1.00 0.29 1.00 0.27 

National Forest (USFS) Ellicott Rock Extension 800 1.00 0.24 1.00 0.23 

State Park Andrew Jackson SP 136 1.00 0.17 0.00 0.00 

State Park Landsford Canal SP 186 1.00 0.17 0.00 0.00 

State Recreation Area Hanging Rock Battleground 

Property 

102 1.00 0.17 0.50 0.17 

State Historic Site Musgrove Mill SHS 145 1.00 0.17 1.00 0.22 

State Lake or Reservoir Lake John D. Long/Wildlife 

Lake 

59 1.00 0.17 1.00 0.17 

State Wildlife Management Area Draper Tract WMA 326 1.00 0.17 1.00 0.17 

State Forest Nursery Taylor Tree Nursery 76 0.50 0.17 0.50 0.08 

State Heritage Preserve Forty Acre Rock Heritage 

Preserve 

643 0.88 0.15 0.63 0.19 

State Forest Sand Hills State Forest 1546 0.28 0.05 1.00 0.17 

National Wildlife Refuge (FWS) Carolina Sandhills NWR 18210 0.07 0.01 0.98 0.16 

National Wildlife Refuge (FWS) Santee NWR 1200 0.00 0.00 0.36 0.08 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Department of Energy (DOE) Savannah River Site 79085 0.00 0.00 1.00 0.49 

State Park Barnwell SP 132 0.00 0.00 1.00 0.33 

State Natural Area Aiken SNA 467 0.00 0.00 1.00 0.50 

State Heritage Preserve Aiken Gopher Tortoise State 

Heritage Preserve 

563 0.00 0.00 1.00 0.50 

State Forest Harbison State Forest 877 0.00 0.00 1.00 0.48 

Nature Conservancy Fee Land Peachtree Rock Preserve 136 0.00 0.00 1.00 0.25 

Tennessee 

Wilderness Area (USFS) Gee Creek Wilderness 1037 1.00 0.69 1.00 0.59 

Wilderness Area (USFS) Bald River Gorge Wilderness 1556 1.00 0.69 1.00 0.55 

National Forest (USFS) Joyce Kilmer/Slickrock 

Addition 

788 1.00 0.68 1.00 0.67 

National Forest (USFS) Big Frog Addition 147 1.00 0.67 1.00 0.75 

National Forest (USFS) Little Frog Addition NE 142 1.00 0.67 1.00 0.67 

Historical Area (USFS) Jackson Farm Cultural Heritage 

Area 

210 1.00 0.67 1.00 0.67 

State Park Warriors Path State Park 410 1.00 0.67 1.00 0.60 

State Park Standing Stone State Park 366 1.00 0.67 1.00 0.56 

State Park Panther Creek State Park 532 1.00 0.67 1.00 0.67 

State Park Norris Dam State Park 1088 1.00 0.67 1.00 0.61 

State Historical Park Fort Loudon SHP 207 1.00 0.67 1.00 0.67 

State Historical Park McGee Carson Peninsula SHP 166 1.00 0.67 1.00 0.67 

State Natural Area House Mountain SNA 213 1.00 0.67 1.00 0.50 

State Natural Area Piney Falls SNA/NNL 182 1.00 0.67 1.00 0.33 

State Wildlife Management Area Jackson Swamp WMA 82 1.00 0.67 1.00 0.50 

State Wildlife Management Area Lick Creek Bottoms WMA 92 1.00 0.67 1.00 0.67 

State Wildlife Management Area Kyles Ford 342 1.00 0.67 1.00 0.67 

State Wildlife Management Area Joachim Bible Refuge WMA 191 1.00 0.67 1.00 0.67 

State Wildlife Management Area Cove Lake 189 1.00 0.67 1.00 0.63 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Tellico Lake WMA 826 1.00 0.67 1.00 0.67 

State Wildlife Management Area Cove Creek WMA 1062 1.00 0.67 1.00 0.59 

State Habitat Area Phipps Bend Refuge 69 1.00 0.67 1.00 0.67 

State Habitat Area Kyker Bottoms Refuge 228 1.00 0.67 1.00 0.58 

Wilderness Area (USFS) Joyce Kilmer/Slickrock 

Wilderness 

1606 1.00 0.66 1.00 0.61 

National Forest (USFS) Upper Bald River Addition 3840 1.00 0.65 1.00 0.58 

State Park Big Ridge State Park 1602 1.00 0.65 1.00 0.67 

National Forest (USFS) Roan Mountain 1866 1.00 0.64 1.00 0.51 

State Historical Park Sgt. Alvin C. York State 

Historic Park 

307 1.00 0.63 1.00 0.63 

State Natural Area Bays Mountain SNA 1233 1.00 0.63 1.00 0.51 

National Forest (USFS) Elk River 160 1.00 0.63 1.00 0.67 

Wilderness Area (USFS) Citico Creek Wilderness 6526 1.00 0.59 1.00 0.52 

National Forest (USFS) Sampson Mountain Addition 1257 1.00 0.59 1.00 0.67 

Historical Area (USFS) Wasp Community Cultural 

Heritage Area 

149 1.00 0.58 1.00 0.67 

National Historical Park (NPS) Cumberland Gap National 

Historic Park 

2330 1.00 0.58 1.00 0.60 

State Natural Area Roundtop Mountain SNA 97 1.00 0.58 1.00 0.67 

State Wildlife Management Area Royal Blue WMA - Lafollette 362 1.00 0.58 1.00 0.50 

National Forest (USFS) Little Frog Addition NW 264 1.00 0.57 1.00 0.60 

State Wildlife Management Area North Chickamauga Creek 

WMA 

784 1.00 0.57 1.00 0.40 

National Recreation Area (NPS) Big South Fork National River 

and Recreation Area 

36186 1.00 0.56 1.00 0.41 

State Natural Area Laurel Snow Pocket Wilderness 

SNA 

283 1.00 0.56 1.00 0.28 

State Wildlife Management Area Foothills Land Conservancy 604 1.00 0.55 1.00 0.57 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Cohutta Wilderness 686 1.00 0.54 1.00 0.47 

State Natural Area Twin Arches SNA 650 1.00 0.54 1.00 0.40 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 1.00 0.54 1.00 0.48 

Wilderness Area (USFS) Big Frog Mountain Wilderness 3244 1.00 0.54 1.00 0.51 

State Wildlife Management Area Cummings Cove WMA (Aetna 

Mountain) 

486 1.00 0.52 1.00 0.17 

National Forest (USFS) Cherokee NF 193031 0.97 0.52 0.95 0.52 

Department of Energy (DOE) Oak Ridge National Laboratory 13632 1.00 0.52 1.00 0.54 

Wilderness Area (USFS) Little Frog Mountain 

Wilderness 

1900 1.00 0.51 1.00 0.52 

State Natural Area North Chickamauga Creek 

Gorge SNA 

1976 0.90 0.51 0.86 0.15 

State Wildlife Management Area Mt. Roosevelt WMA 3412 1.00 0.50 1.00 0.48 

National Forest (USFS) Nolichucky RIver 147 1.00 0.50 1.00 0.58 

State Natural Area Grundy Forest SNA 102 1.00 0.50 1.00 0.17 

State Wildlife Management Area Foothills WMA 1925 1.00 0.49 1.00 0.51 

National Park (NPS) Great Smoky Mountains NP 96606 1.00 0.49 1.00 0.50 

State Forest Lone Mountain State Forest 1495 1.00 0.48 1.00 0.46 

Wilderness Area (USFS) Sampson Mountain Wilderness 3224 1.00 0.48 1.00 0.61 

State Wildlife Management Area Prentice Cooper WMA 373 0.83 0.47 0.83 0.14 

National Forest (USFS) Conasauga River 448 0.88 0.46 0.75 0.38 

State Park Pickett State Park 312 1.00 0.46 1.00 0.33 

State Wildlife Management Area Private Land 239 1.00 0.46 1.00 0.50 

State Wildlife Management Area Sundquist WMA - East 8601 1.00 0.45 1.00 0.50 

State Natural Area Hicks Gap SNA 139 0.67 0.44 0.67 0.11 

State Natural Area Pogue Creek SNA 1045 1.00 0.44 1.00 0.34 

State Natural Area Frozen Head State Park SNA 4672 1.00 0.44 1.00 0.45 

State Natural Area Fall Creek Falls State Park SNA 8876 0.97 0.43 0.99 0.29 

 



Barrett et al., Supplementary Material 

103 

 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Scenic Area (USFS) Bald Mountain Ridge Scenic 

Area 

3515 1.00 0.42 1.00 0.55 

National Forest (USFS)   1026 1.00 0.42 1.00 0.50 

Wilderness Area (USFS) Big Laurel Branch Wilderness 2573 1.00 0.42 1.00 0.50 

National Forest (USFS) Appalachian National Scenic 

Trail 

14450 1.00 0.42 1.00 0.45 

State Natural Area Savage Gulf SNA/NNL 5779 0.92 0.42 0.93 0.31 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 1.00 0.41 1.00 0.48 

State Wildlife Management Area Luper Mountain WMA 805 1.00 0.41 1.00 0.50 

State Wildlife Management Area Royal Blue WMA 19793 1.00 0.41 1.00 0.45 

Scenic Area (USFS) Doe River Gorge Scenic Area 1094 1.00 0.40 1.00 0.54 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 1.00 0.40 1.00 0.48 

State Wildlife Management Area Sundquist WMA - West 23591 1.00 0.39 1.00 0.41 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 1.00 0.39 1.00 0.43 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 1.00 0.38 1.00 0.46 

State Natural Area Walls of Jericho SNA 316 1.00 0.38 1.00 0.29 

State Wildlife Management Area Catoosa WMA 31675 1.00 0.37 1.00 0.37 

Army Corps of Engineers Project (ACE)   9803 0.83 0.36 0.90 0.43 

National River & Wild & Scenic 

Riverway (NPS) 

Obed Wild and Scenic River 2127 1.00 0.36 1.00 0.42 

State Park Cumberland Mountain State 

Park 

614 1.00 0.35 1.00 0.33 

National Forest (USFS) Big Laurel Branch Addition 1995 1.00 0.34 1.00 0.41 

State Wildlife Management Area Bridgestone/Firestone 

Centennial Wilderness WMA 

3815 1.00 0.34 1.00 0.34 

State Park Roane Mountain State Park 820 1.00 0.33 1.00 0.38 

State Natural Area Bone Cave SNA/NNL 135 1.00 0.33 1.00 0.17 

State Natural Area Virgin Falls Pocket Wilderness 

SNA 

153 1.00 0.33 1.00 0.33 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Natural Area Short Mountain-Jim Cummings 

SNA 

184 1.00 0.33 1.00 0.22 

State Natural Area Hampton Creek Cove SNA 278 1.00 0.33 1.00 0.33 

State Wildlife Management Area Royal Blue WMA - Thacker 131 1.00 0.33 1.00 0.50 

State Wildlife Management Area Shelton Ferry WMA 96 1.00 0.33 1.00 0.17 

State Wildlife Management Area Cypress Pond Refuge WMA 249 1.00 0.33 0.25 0.08 

State Wildlife Management Area Royal Blue WMA - Walls 609 1.00 0.33 1.00 0.47 

State Natural Area Montgomery Bell SNA 440 1.00 0.29 1.00 0.21 

State Park Montgomery Bell State Park 1033 1.00 0.28 1.00 0.20 

State Historical Park Johnsonville State Historic Park 200 1.00 0.28 1.00 0.17 

State Park Mousetail Landing SP 221 1.00 0.27 1.00 0.33 

National Wildlife Refuge (FWS) Tennessee National Wildlife 

Refuge 

6183 1.00 0.26 1.00 0.23 

State Wildlife Management Area Camden WMA 1387 1.00 0.25 1.00 0.17 

Scenic Area (USFS) Coker Creek Scenic Area 170 1.00 0.25 1.00 0.33 

State Wildlife Management Area Cheatham WMA 8049 1.00 0.19 1.00 0.17 

National Wildlife Refuge (FWS)   3045 1.00 0.17 1.00 0.17 

National Wildlife Refuge (FWS) Cross Creek National Wildlife 

Refuge 

3006 1.00 0.17 1.00 0.17 

National Recreation Area (USFS) Land Between the Lakes NRA 23464 1.00 0.17 1.00 0.17 

Historical Area (USFS) The Homeplace Living History 

Farm 

88 1.00 0.17 1.00 0.17 

Army Corps of Engineers Project (ACE) J. Percy Priest Lake 4019 1.00 0.17 1.00 0.18 

Military Reservation (DOD) Milan Army Ammunition Plant 10090 1.00 0.17 1.00 0.17 

Military Reservation (DOD) Fort Campbell Military 

Reservation 

27655 1.00 0.17 1.00 0.17 

National Battlefield (NPS) Stones River National 

Battlefield 

96 1.00 0.17 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Battlefield (NPS) Fort Donelson National 

Battlefield 

226 1.00 0.17 1.00 0.17 

State Park Paris Landing State Park 184 1.00 0.17 1.00 0.17 

State Park Devils Backbone State Park 380 0.50 0.17 0.00 0.00 

State Park Long Hunter State Park 956 1.00 0.17 1.00 0.17 

State Park Nathan Bedford Forrest State 

Park 

1188 1.00 0.17 1.00 0.17 

State Park Natchez Trace State Park 2912 1.00 0.17 0.00 0.00 

State Natural Area Stones River Cedar Glade and 

Barrens SNA 

77 1.00 0.17 0.00 0.00 

State Natural Area Walker Branch Dragonfly and 

Damselfly Preserve SNA 

114 1.00 0.17 0.00 0.00 

State Natural Area Cedars of Lebanon State Forest 

SNA 

417 1.00 0.17 1.00 0.17 

State Natural Area Radnor Lake SNA 464 1.00 0.17 1.00 0.17 

State Wildlife Management Area Beech River WMA 113 1.00 0.17 0.00 0.00 

State Wildlife Management Area Cedar Hill Swamp WMA 84 1.00 0.17 1.00 0.17 

State Wildlife Management Area Harts Mill WMA 170 1.00 0.17 1.00 0.17 

State Wildlife Management Area Maness Swamp 114 1.00 0.17 1.00 0.17 

State Wildlife Management Area Obion River WMA - Mitigation 

232 

96 1.00 0.17 1.00 0.17 

State Wildlife Management Area Obion River WMA - Mitigation 

233 

66 1.00 0.17 1.00 0.17 

State Wildlife Management Area Obion River WMA - Mitigation 

377 

84 1.00 0.17 1.00 0.17 

State Wildlife Management Area Spring Creek 139 1.00 0.17 1.00 0.17 

State Wildlife Management Area The Boils 47 1.00 0.17 1.00 0.42 

State Wildlife Management Area Bean Swith Refuge WMA 206 1.00 0.17 1.00 0.17 

State Wildlife Management Area Hardin County WMA 186 1.00 0.17 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Harts Mill 327 1.00 0.17 1.00 0.17 

State Wildlife Management Area Maness Swamp - Mitigation 

318 

305 1.00 0.17 1.00 0.17 

State Wildlife Management Area Obion River WMA - Mitigation 

307 

344 1.00 0.17 1.00 0.17 

State Wildlife Management Area Obion River WMA - Mitigation 

316 

239 1.00 0.17 1.00 0.17 

State Wildlife Management Area Haynes Bottom WMA 397 1.00 0.17 1.00 0.17 

State Wildlife Management Area Obion River WMA - Mitigation 

Site 

552 1.00 0.17 1.00 0.17 

State Wildlife Management Area Gibson County Lake 557 1.00 0.17 1.00 0.17 

State Wildlife Management Area West Sandy WMA 1720 1.00 0.17 1.00 0.17 

State Wildlife Management Area White Oak WMA 2555 1.00 0.17 0.00 0.00 

Army Corps of Engineers Project (ACE) Old Hickory Lake 10461 0.89 0.15 0.87 0.15 

State Wildlife Management Area Yuchi Refuge 963 0.27 0.13 0.27 0.13 

National Military Park (NPS) Chickamauga & Chattanooga 

NMP 

738 0.38 0.13 0.38 0.08 

National Trail (NPS) Natchez Trace Parkway 4335 0.57 0.11 0.00 0.00 

State Park Cedars of Lebanon State Park 364 0.60 0.10 0.00 0.00 

State Wildlife Management Area Laurel Hill WMA 6101 0.05 0.01 0.00 0.00 

State Wildlife Management Area Pea Ridge WMA 624 0.00 0.00 0.50 0.17 
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Necturus alabamensis (Black Warrior Waterdog) 

Figure S27. Maxent model quality evaluation for Necturus alabamensis. Regularized training gain is 

0.261, training AUC is 0.837, unregularized training gain is 0.624. Unregularized test gain is 0.649. Test 

AUC is 0.837, standard deviation is 0.080 (calculated as in DeLong et al.1988, Equation 2). We used 17 

presence records for training, 4 for testing. The omission rate (for training and test records) and predicted 

area as a function of the cumulative threshold is depicted in the upper panel. The omission rate should be 

close to the predicted omission, because of the definition of the cumulative threshold (additional details 

under Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower 

panel. If test data are drawn from the Maxent distribution itself, then the maximum possible test AUC 

would be 0.699 rather than 1; in practice the test AUC may exceed this bound (additional details under 

Text S2). 
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Figure S28. Current climatic suitability model for Necturus alabamensis is on a continuous scale from 0 

– 10. No areas of climatically suitable habitat are projected to remain for N. alabamensis by 2050 under 

either the A2a or B2a climate scenario; therefore no maps are shown here, and no protected areas for 

future management are identified. 
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Notophthalmus perstriatus (Striped Newt) 

Figure S29. Maxent model quality evaluation for Notophthalmus perstriatus. Regularized training gain is 

0.873, training AUC is 0.875, unregularized training gain is 1.109. Unregularized test gain is 0.308. Test 

AUC is 0.764, standard deviation is 0.078 (calculated as in DeLong et al.. 1988, Equation 2). We used 41 

presence records for training, 10 for testing. The omission rate (for training and test records) and 

predicted area as a function of the cumulative threshold is depicted in the upper panel. The omission rate 

should be close to the predicted omission, because of the definition of the cumulative threshold 

(additional details under Text S2). The receiver operating characteristic (ROC) curve for the data is 

depicted in the lower panel. If test data are drawn from the Maxent distribution itself, then the maximum 

possible test AUC would be 0.844 rather than 1; in practice the test AUC may exceed this bound 

(additional details under Text S2). 
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Figure S30. Current climatic suitability model for Notophthalmus perstriatus is on a continuous scale 

from 0 – 10. Forecast maps (Figure S31) are not continuous. Different thresholds were applied to the 

original continuous output for those forecasts to facilitate ensembling (i.e., combining) different 

scenarios. To facilitate comparison between this map and the forecast maps, the three thresholds applied 

to forecast maps are: fixed cumulative value 10: 2.1; minimum training presence: 0.4; maximum training 

sensitivity and specificity: 3.1. 
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Figure S31. Ensemble map of threshold predictions for Notophthalmus perstriatus in 2050 under the A2a 

emissions scenario. No areas of climatically suitable habitat are projected to remain for N. perstriatus by 

2050 under the B2a climate scenario; therefore no map is shown here. Warmer colors represent areas with 

increased model agreement regarding the maintenance of climatic suitability. 
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Table S10.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of N perstriatus. 

Type of protected area Name 

Area 

(ha) 

A2a 

percent 

A2a 

weighted 

Florida 

State Wildlife Management Area Joe Budd WMA 1223 0.22 0.04 

State Forest Lake Talquin State Forest 8108 0.10 0.02 
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Plethodon ventralis (Southern Zigzag Salamander) 

Figure S32. Maxent model quality evaluation for Plethodon ventralis. Regularized training gain is 0.182, 

training AUC is 0.774, unregularized training gain is 0.412. Unregularized test gain is 0.384. Test AUC is 

0.696, standard deviation is 0.115 (calculated as in DeLong et al. 1988, Equation 2). We used 32 presence 

records for training, 7 for testing. The omission rate (for training and test records) and predicted area as a 

function of the cumulative threshold is depicted in the upper panel. The omission rate should be close to 

the predicted omission, because of the definition of the cumulative threshold (additional details under 

Text S2). The receiver operating characteristic (ROC) curve for the data is represented in the lower panel. 

If test data are drawn from the Maxent distribution itself, then the maximum possible test AUC would be 

0.664 rather than 1; in practice the test AUC may exceed this bound (additional details under Text S2). 
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Figure S33. Current climatic suitability model for Plethodon ventralis is on a continuous scale from 0 – 

10. Forecast maps (Figure S34) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 3.4; minimum training presence: 2.9; maximum training sensitivity 

and specificity: 5.1. 

 

 

 

  



Barrett et al., Supplementary Material 

115 

 

Figure S34. Ensemble map of threshold predictions for Plethodon ventralis in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S11.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of P. ventralis. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Kentucky 

Botanical Reserve (USFS) 

 

300 0.00 0.00 0.60 0.10 

State Nature Preserve Bad Branch State Nature Preserve 1082 0.00 0.00 0.38 0.06 

State Wildlife Management Area Hensley-pine Mountain WMA 750 0.00 0.00 0.27 0.05 

North Carolina 

State Park New River State Park 111 1.00 0.33 0.00 0.00 

Wilderness Area (USFS) Linville Gorge Wilderness 4766 0.32 0.08 0.49 0.16 

National Forest (USFS) Pisgah National Forest 191689 0.09 0.03 0.31 0.09 

National Parkway (NPS) Blue Ridge Parkway 19451 0.05 0.01 0.37 0.10 

Experimental Forest (USFS) Bent Creek Experimental Forest 2283 0.03 0.01 0.06 0.02 

National Park (NPS) Great Smoky Mountains National Park 111524 0.01 0.00 0.35 0.07 

State Game Land Cherokee State Game Land 137 0.00 0.00 1.00 0.17 

State Game Land Cold Mountain State Game Land 1343 0.00 0.00 0.59 0.11 

Native American Reservation Eastern Cherokee Indian Reservation 19600 0.00 0.00 0.34 0.07 

Wilderness Area (USFS) Shining Rock Wilderness 7656 0.00 0.00 0.25 0.05 

Wilderness Area (USFS) Joyce Kilmer-Slickrock Wilderness 5028 0.00 0.00 0.15 0.05 

National Forest (USFS) Nantahala National Forest 57868 0.00 0.00 0.20 0.04 

Wilderness Area (USFS) Middle Prong Wilderness 3061 0.00 0.00 0.05 0.01 

Tennessee 

State Park Roane Mountain State Park 820 1.00 0.40 0.58 0.22 

National Forest (USFS) Big Laurel Branch Addition 1995 0.90 0.36 0.48 0.18 

National Forest (USFS) Nolichucky River 147 0.67 0.33 0.00 0.00 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 0.92 0.32 0.38 0.06 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 0.76 0.31 0.34 0.13 

Scenic Area (USFS) Doe River Gorge Scenic Area 1094 0.68 0.31 0.21 0.07 

Wilderness Area (USFS) Big Laurel Branch Wilderness 2573 0.58 0.27 0.25 0.10 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Forest (USFS) 

 

977 0.57 0.26 0.36 0.15 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 0.75 0.25 0.50 0.08 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 0.61 0.23 0.50 0.12 

National Forest (USFS) Appalachian National Scenic Trail 12299 0.64 0.22 0.54 0.15 

National Forest (USFS) Cherokee National Forest 95367 0.36 0.14 0.25 0.07 

State Natural Area Hampton Creek Cove State Natural Area 278 0.33 0.11 0.67 0.17 

National Forest (USFS) Roan Mountain 1866 0.12 0.04 0.27 0.07 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 0.12 0.02 0.65 0.11 

Scenic Area (USFS) Bald Mountain Ridge Scenic Area 3515 0.02 0.00 0.16 0.03 

National Park (NPS) Great Smoky Mountains National Park 96606 0.00 0.00 0.23 0.05 

State Natural Area Bays Mountain State Natural Area 1233 0.00 0.00 1.00 0.17 

State Wildlife Management Area Foothills WMA 1328 0.00 0.00 0.33 0.06 

Wilderness Area (USFS) Citico Creek Wilderness 6526 0.00 0.00 0.22 0.05 

National Forest (USFS) Upper Bald River Addition 1245 0.00 0.00 0.11 0.02 
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Plethodon websteri (Webster’s Salamander) 

Figure S35. Maxent model quality evaluation for Plethodon websteri. Regularized training gain is 0.609, 

training AUC is 0.886, unregularized training gain is 1.150. Unregularized test gain is 0.857. Test AUC is 

0.829, standard deviation is 0.071 (calculated as in DeLong et al. 1988, Equation 2). We used 24 presence 

records for training, 6 for testing. The omission rate (for training and test records) and predicted area as a 

function of the cumulative threshold are depicted in the upper panel. The omission rate should be close to 

the predicted omission, because of the definition of the cumulative threshold (additional details under 

Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower panel. If 

test data are drawn from the Maxent distribution itself, then the maximum possible test AUC would be 

0.795 rather than 1; in practice the test AUC may exceed this bound (additional details under Text S2). 
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Figure S36. Current climatic suitability model for Plethodon websteri is on a continuous scale from 0 – 

10. Forecast maps (Figure S37) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 2.3; minimum training presence: 2.4; maximum training sensitivity 

and specificity: 5.3. 
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Figure S37. Ensemble map of threshold predictions for Plethodon websteri in 2050 in the B2a emissions 

scenario (no climatically suitable areas for this species are projected to remain under the A2a scenario).  

Warmer colors represent areas with increased model agreement regarding the maintenance of climatic 

suitability. 
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Table S12.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of P. websteri. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

Georgia 

Military Reservation 

(DOD) 

Fort McPherson 205 1.00 0.33 

National Recreation Area 

(NPS) 

Chattahoochee River 

NRA 

3077 0.23 0.07 
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Plethodon wehrlei (Wehrle’s Salamander) 

Figure S38. Maxent model quality evaluation for Plethodon wehrlei. Regularized training gain is 0.666, 

training AUC is 0.853, unregularized training gain is 0.953. Unregularized test gain is 0.256. Test AUC is 

0.729, standard deviation is 0.057 (calculated as in DeLong 1988, Equation 2). We used 93 presence 

records for training, 23 for testing. The omission rate (for training and test records) and predicted area as a 

function of the cumulative threshold are depicted in the upper panel. The omission rate should be close to 

the predicted omission, because of the definition of the cumulative threshold (additional details under 

Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower panel. If 

test data are drawn from the Maxent distribution itself, then the maximum possible test AUC would be 

0.799 rather than 1; in practice the test AUC may exceed this bound (additional details under Text S2). 
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Figure S39. Current climatic suitability model for Plethodon wehrlei is on a continuous scale from 0 – 

10. Forecast maps (Figure S40) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 1.9; minimum training presence: 1.0; maximum training sensitivity 

and specificity: 4.0. 
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Figure S40. Ensemble map of threshold predictions for Plethodon wehrlei in 2050 (upper map represents 

the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors represent 

areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S13.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of P. wehrlei. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Kentucky 

State Wildlife Management Area Shillalah Creek WMA 129 1.00 0.58 0.00 0.00 

National Forest (USFS) Daniel Boone National Forest 108 1.00 0.50 0.00 0.00 

State Nature Preserve Blanton Forest State Nature Preserve 1147 0.81 0.32 0.31 0.05 

State Forest Kentenia State Forest 1607 0.90 0.26 0.57 0.10 

National Historical Park (NPS) Cumberland Gap National Historic 

Park 

4442 0.44 0.25 0.18 0.04 

State Park Kingdom Come State Park 293 1.00 0.17 1.00 0.17 

State Natural Area Martin's Fork  WMA And State 

Natural Area 

602 0.30 0.15 0.00 0.00 

State Wildlife Management Area Ataya WMA 12425 0.34 0.14 0.04 0.01 

State Natural Area Stone Mountain WMA And State 

Natural Area 

406 0.60 0.13 0.00 0.00 

State Wildlife Management Area Cranks Creek WMA 871 0.40 0.09 0.00 0.00 

State Wildlife Management Area Begley WMA 8014 0.18 0.08 0.00 0.00 

State Wildlife Management Area Hensley-pine Mountain WMA 1962 0.00 0.00 0.35 0.06 

North Carolina 

State Natural Area Mount Jefferson State Natural Area 278 1.00 0.25 1.00 0.42 

State Game Land Cherokee State Game Land 137 1.00 0.25 1.00 0.33 

State Game Land Three Top Mountain State Game Land 1186 0.85 0.24 0.85 0.29 

State Natural Area Elk Knob State Natural Area 882 0.53 0.17 0.41 0.12 

State Park New River State Park 106 1.00 0.17 0.00 0.00 

State Park Stone Mountain State Park 5312 0.71 0.12 0.45 0.09 

National Parkway (NPS) Blue Ridge Parkway 8871 0.62 0.11 0.45 0.11 

State Educational Forest Rendezvous Mountain Educational 

State Forest 

1077 0.61 0.10 0.56 0.09 

State Game Land Thurmond Chatham Game Land 2576 0.58 0.10 0.39 0.09 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Game Land Mitchell River State Game Land 700 0.30 0.05 0.10 0.02 

State Game Land Buffalo Cove Game Land 2279 0.13 0.02 0.45 0.10 

Tennessee 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 0.85 0.22 0.74 0.25 

National Forest (USFS) Cherokee National Forest 3195 0.49 0.11 0.28 0.09 

State Wildlife Management Area Royal Blue WMA 18431 0.09 0.02 0.00 0.00 

State Wildlife Management Area Sundquist WMA 23591 0.03 0.01 0.00 0.00 
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Plethodon welleri (Weller’s Salamander) 

Figure S41. Maxent model quality evaluation for Plethodon welleri. Regularized training gain is 0.644, 

training AUC is 0.880, unregularized training gain is 0.952. Unregularized test gain is 1.564. Test AUC is 

0.935, standard deviation is 0.044 (calculated as in DeLong et al. 1988, Equation 2). We used 12 presence 

records for training, 2 for testing. The omission rate (for training and test records) and predicted area as a 

function of the cumulative threshold is depicted in the upper panel. The omission rate should be close to 

the predicted omission, because of the definition of the cumulative threshold (additional details under 

Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower panel. If 

test data are drawn from the Maxent distribution itself, then the maximum possible test AUC would be 

0.782 rather than 1; in practice the test AUC may exceed this bound (additional details under Text S2). 
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Figure S42. Current climatic suitability model for Plethodon welleri is on a continuous scale from 0 – 10. 

Forecast maps (Figure S43) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 1.9; minimum training presence: 2.7; maximum training sensitivity 

and specificity: 3.4. 
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Figure S43. Ensemble map of threshold predictions for Plethodon welleri in 2050 (upper map represents 

the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors represent 

areas with increased model agreement regarding the maintenance of climatic suitability.
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Table S14.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of P. welleri. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

North Carolina 

State Natural Area Beech Creek Bog State Natural Area 48 1.00 1.00 1.00 0.50 

State Game Land Elk Knob State Game Land 295 1.00 1.00 1.00 0.50 

Nature Conservancy Fee 

Land 

Profitt Tract 88 1.00 1.00 1.00 0.50 

Nature Conservancy Fee 

Land 

Grandmother Mountain Preserve 60 1.00 0.83 1.00 0.83 

State Natural Area Elk Knob State Natural Area 936 1.00 0.80 0.93 0.41 

State Game Land Three Top Mountain State Game Land 1186 0.94 0.75 0.94 0.41 

State Game Land Cherokee State Game Land 137 1.00 0.67 1.00 0.33 

State Natural Area Mount Jefferson State Natural Area 278 1.00 0.60 1.00 0.33 

Conservancy Easement (The 

Nature Conservancy) 

Grandfather Mountain Preserve 475 1.00 0.50 0.44 0.22 

State Park Mount Mitchell State Park 566 0.70 0.35 0.00 0.00 

National Parkway (NPS) Blue Ridge Parkway 17468 0.61 0.34 0.56 0.20 

State Forest Gill State Forest 187 0.67 0.33 0.67 0.28 

National Forest (USFS) Pisgah National Forest 106633 0.31 0.22 0.38 0.16 

Wilderness Area (USFS) Linville Gorge Wilderness 4766 0.24 0.13 0.33 0.09 

State Game Land Thurmond Chatham Game Land 2576 0.05 0.01 0.05 0.01 

Tennessee 

National Forest (USFS) Roan Mountain 1866 0.96 0.81 0.96 0.77 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 0.75 0.39 0.97 0.32 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 0.48 0.38 0.80 0.30 

National Forest (USFS) Appalachian National Scenic Trail 11736 0.50 0.31 0.75 0.28 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 0.47 0.23 0.87 0.24 

State Natural Area Hampton Creek Cove State Natural Area 278 0.33 0.22 0.67 0.33 

National Forest (USFS) Big Laurel Branch Addition 1995 0.36 0.16 0.43 0.15 

State Park Roane Mountain State Park 820 0.25 0.14 0.42 0.14 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 0.20 0.13 0.80 0.20 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 0.19 0.12 0.26 0.11 

National Forest (USFS) Cherokee National Forest 48330 0.22 0.11 0.39 0.12 

Scenic Area (USFS) Bald Mountain Ridge Scenic Area 3515 0.10 0.06 0.25 0.09 

Wilderness Area (USFS) Big Laurel Branch Wilderness 2573 0.06 0.02 0.11 0.03 

Scenic Area (USFS) Doe River Gorge Scenic Area 1094 0.00 0.00 0.19 0.03 

Wilderness Area (USFS) Sampson Mountain Wilderness 3224 0.00 0.00 0.08 0.01 
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Hyla andersonii (Pine Barrens Treefrog) 

Figure S44. Maxent model quality evaluation for Hyla andersonii. Regularized training gain is 0.607, 

training AUC is 0.888, unregularized training gain is 1.038. Unregularized test gain is 0.805. Test AUC is 

0.821, standard deviation is 0.054 (calculated as in DeLong et al. 1988, Equation 2). We used 52 presence 

records for training, 12 for testing. The omission rate (for training and test records) and predicted area as a 

function of the cumulative threshold is depicted in the upper panel. The omission rate should be close to 

the predicted omission, because of the definition of the cumulative threshold (additional details under 

Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower panel. If 

test data are drawn from the Maxent distribution itself, then the maximum possible test AUC would be 

0.793 rather than 1; in practice the test AUC may exceed this bound (additional details under Text S2). 
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Figure S45. Current climatic suitability model for Hyla andersonii is on a continuous scale from 0 – 10. 

Forecast maps (Figure S46) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 2.2; minimum training presence: 0.9; maximum training sensitivity 

and specificity: 4.5. 
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Figure S46. Ensemble map of threshold predictions for Hyla andersonii in 2050 (upper map represents 

the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors represent 

areas with increased model agreement regarding the maintenance of climatic suitability.
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Table S15.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of H. andersonii . 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

North Carolina 

State Game Land Cherry Farm State Game Land 404 1.00 0.50 0.00 0.00 

Military Reservation (DOD) Seymour Johnson Air Force Base 1291 0.75 0.38 0.00 0.00 

State Park William B. Umstead State Park 2264 0.91 0.21 0.00 0.00 

Nature Conservancy Fee Land Green Swamp Preserve 6070 0.36 0.13 0.00 0.00 

State Game Land Green Swamp State Game Land 5893 0.34 0.12 0.00 0.00 

State Game Land Suggs Mill Pond State Game Land 2877 0.17 0.08 0.00 0.00 

State Natural Area Weymouth Woods State Natural Area 353 0.29 0.07 1.00 0.17 

State Game Land Shearon Harris State Game Land 3412 0.29 0.05 0.00 0.00 

Wilderness Area (USFS) Birkhead Mountains Wilderness 2151 0.13 0.02 0.00 0.00 

National Forest (USFS) Uwharrie National Forest 6879 0.12 0.02 0.00 0.00 

State Forest Bladen Lakes State Forest 9932 0.04 0.02 0.00 0.00 

State Game Land Nicholson Creek State Game Land 418 0.00 0.00 1.00 0.23 

State Park Lumber River State Park 225 0.00 0.00 1.00 0.17 

State Game Land Rockfish Creek State Game Land 1014 0.00 0.00 1.00 0.17 

Nature Conservancy Fee Land Quewhiffle Preserve 95 0.00 0.00 1.00 0.17 

Military Reservation (DOD) Fort Bragg Military Reservation 36201 0.00 0.00 0.76 0.15 

Military Reservation (DOD) Camp Mackall Military Reservation 1838 0.00 0.00 0.58 0.10 

State Game Land Sandhills State Game Land 14170 0.00 0.00 0.55 0.09 

State Park Raven Rock State Park 1854 0.00 0.00 0.11 0.02 

South Carolina 

Military Reservation (DOD) Shaw Air Force Base 1292 0.00 0.00 1.00 0.21 

State Park Long Bluff Property 120 0.00 0.00 1.00 0.17 

State Natural Area Lee State Natural Area 1148 0.00 0.00 1.00 0.17 

State Heritage Preserve Congaree Bluffs Heritage Preserve 81 0.00 0.00 1.00 0.17 

State Heritage Preserve Longleaf Pine Heritage Preserve 346 0.00 0.00 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Heritage Preserve Lynchburg Savanna Heritage Preserve 122 0.00 0.00 1.00 0.17 

State Heritage Preserve Segars-mckinnon Heritage Preserve 304 0.00 0.00 1.00 0.17 

State Wildlife Management Area Mcbee Wildlife Management Area 226 0.00 0.00 1.00 0.17 

Other State Land South Carolina Penitentiary State Farm 

Number One 

2159 0.00 0.00 1.00 0.17 

State Forest Manchester State Forest 11825 0.00 0.00 0.95 0.16 

State Forest Sand Hills State Forest 18579 0.00 0.00 0.84 0.14 

State Park Poinsett V 403 0.00 0.00 0.71 0.12 

Military Reservation (DOD) Fort Jackson Military Reservation 21215 0.00 0.00 0.64 0.11 

State Recreation Area Cheraw State Recreation Area 2848 0.00 0.00 0.49 0.08 

Military Reservation (DOD) McEntire Air National Guard Station 966 0.00 0.00 0.21 0.04 

National Wildlife Refuge (FWS) Carolina Sandhills National Wildlife Refuge 18210 0.00 0.00 0.11 0.02 
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Lithobates capito (Carolina Gopher Frog) 

Figure S47. Maxent model quality evaluation for Lithobates capito. Regularized training gain is 0.905, 

training AUC is 0.878, unregularized training gain is 1.196. Unregularized test gain is 0.916. Test AUC is 

0.850, standard deviation is 0.026 (calculated as in DeLong et al. 1988, Equation 2). We used 152 

presence points for training, 38 for testing. The omission rate (for training and test records) and predicted 

area as a function of the cumulative threshold is depicted in the upper panel. The omission rate should be 

close to the predicted omission, because of the definition of the cumulative threshold (additional details 

under Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower 

panel. If test data are drawn from the Maxent distribution itself, then the maximum possible test AUC 

would be 0.838 rather than 1; in practice the test AUC may exceed this bound (additional details under 

Text S2). 
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Figure S48. Current climatic suitability model for Lithobates capito is on a continuous scale from 0 – 10. 

Forecast maps (Figure S49) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 1.5; minimum training presence: 0.4; maximum training sensitivity 

and specificity: 3.7.
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Figure S49. Ensemble map of threshold predictions for Lithobates capito in 2050 (upper map represents 

the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors represent 

areas with increased model agreement regarding the maintenance of climatic suitability.
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Table S16.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of L.capito. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Alabama 

State Wildlife Management Area Barbour County WMA 7552 0.81 0.20 0.00 0.00 

State Park Blue Springs State Park 158 1.00 0.17 0.00 0.00 

Local Land Trust Preserve Alabama Land Trust 76 1.00 0.17 0.00 0.00 

Conservation Easement (Ducks Unlimited) Private Land 130 1.00 0.17 0.00 0.00 

Military Reservation (DOD) Fort Rucker Military Reservation 22772 0.91 0.16 0.00 0.00 

National Forest (USFS) Five Runs Eligible Wild & Scenic River 350 0.40 0.13 0.00 0.00 

National Wildlife Refuge (FWS) Eufaula National Wildlife Refuge 1691 0.79 0.13 1.00 0.17 

State Resort Park Lakepoint Resort State Park 292 0.60 0.10 1.00 0.17 

State Stewardship Trust Land Solon Dixon Forestry Education Center 1066 0.47 0.08 0.06 0.01 

National Forest (USFS) Conecuh National Forest 27117 0.15 0.03 0.55 0.09 

Military Reservation (DOD) Fort Benning Military Reservation 4387 0.00 0.00 1.00 0.17 

State Forest Hauss State Forest 154 0.00 0.00 1.00 0.17 

State Forest Geneva State Forest 2913 0.00 0.00 0.33 0.05 

Florida 

Military Reservation (DOD) Cape Canaveral Air Station 6488 0.97 0.33 0.82 0.14 

State Conservation Area or Park Ten Mile Creek 378 0.80 0.13 0.00 0.00 

State Park Savannas Preserve State Park 2385 0.73 0.12 0.00 0.00 

State Park Florida Caverns State Park 518 0.00 0.00 0.86 0.21 

State Park Alfred B. Maclay Gardens State Park 463 0.00 0.00 1.00 0.17 

State Fishing or Hunting Unit Lake Stone Fish Management Area 101 0.00 0.00 1.00 0.17 

Private Conservation 

Easement/Conservation Deed Restriction 

Labelle Ranch, Inc. Conservation 

Easement 

1222 0.00 0.00 1.00 0.17 

Private Conservation 

Easement/Conservation Deed Restriction 

Millstone Plantation Conservation 

Easement 

32 0.00 0.00 1.00 0.17 

Private Conservation 

Easement/Conservation Deed Restriction 

Thompson Gray Conservation Easement 131 0.00 0.00 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Joe Budd WMA 1223 0.00 0.00 0.87 0.14 

State Wildlife Management Area Apalachee WMA 3461 0.00 0.00 0.77 0.13 

State Forest Lake Talquin State Forest 8108 0.00 0.00 0.61 0.10 

State Park Torreya State Park 5335 0.00 0.00 0.53 0.09 

State Forest Blackwater River State Forest 76971 0.00 0.00 0.05 0.01 

State Conservation Area or Park Lower Escambia River Water 

Management Area 

14576 0.00 0.00 0.05 0.01 

Georgia 

State Historical Park Kolomoki Mounds State Historic Park 524 1.00 0.33 1.00 0.17 

State Wildlife Management Area Lake George WMA 425 1.00 0.25 1.00 0.17 

Military Reservation (DOD) Marine Corps Logistics Base ( Albany) 1434 1.00 0.17 1.00 0.17 

State Park George T. Bagby State Park 302 1.00 0.17 1.00 0.17 

State Wildlife Management Area Chickasawhatchee WMA 7979 1.00 0.17 1.00 0.17 

State Wildlife Management Area Elmodel WMA 642 1.00 0.17 1.00 0.17 

State Wildlife Management Area Lawrence Pearce WMA 122 1.00 0.17 1.00 0.17 

State Wildlife Management Area Mayhaw WMA 1910 1.00 0.17 1.00 0.17 

State Greenway Flint River Greenway 39 1.00 0.17 1.00 0.17 

Nature Conservancy Fee Land Williams Bluffs Preserve 868 1.00 0.17 1.00 0.17 

Conservancy Easement (The Nature 

Conservancy) 

Keel Creek - Tarver Easement 498 1.00 0.17 1.00 0.17 

Conservancy Easement (The Nature 

Conservancy) 

Winecup - Erwin Trust 325 1.00 0.17 1.00 0.17 

State Park Georgia Veterans State Park 600 0.89 0.15 1.00 0.17 

State Park Providence Canyon State Park 450 0.83 0.14 1.00 0.17 

State Wildlife Management Area Hannahatchee WMA 2283 0.09 0.02 1.00 0.17 

Military Reservation (DOD) Fort Gordon 22384 0.07 0.01 0.00 0.00 

State Wildlife Management Area Ocmulgee WMA And Public Fishing 

Area 

3378 0.04 0.01 0.49 0.08 

State Wildlife Management Area Horse Creek WMA 3017 0.00 0.00 1.00 0.33 

State Wildlife Management Area Lake Seminole WMA 3506 0.00 0.00 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

National Historic Site (NPS) Andersonville National Historic Site 193 0.00 0.00 1.00 0.17 

State Park Reed Bingham State Park 615 0.00 0.00 1.00 0.17 

State Park Seminole State Park 294 0.00 0.00 1.00 0.17 

State Natural Area Doerun Pitcherplant Bog State Natural 

Area 

263 0.00 0.00 1.00 0.17 

State Natural Area Montezuma Bluffs State Natural Area 202 0.00 0.00 1.00 0.17 

State Wildlife Management Area Flint River WMA 965 0.00 0.00 1.00 0.17 

State Fishing or Hunting Unit Dodge County Public Fishing Area 180 0.00 0.00 1.00 0.17 

State Fishing or Hunting Unit Paradise Public Fishing Area 545 0.00 0.00 1.00 0.17 

State Fish Hatchery Cordele State Fish Hatchery 71 0.00 0.00 1.00 0.17 

Nature Conservancy Fee Land Mead Westvaco Three (Ft. Benning 

ACUB) 

124 0.00 0.00 1.00 0.17 

Conservancy Easement (The Nature 

Conservancy) 

Oakridge - Oakridge Farms LLC 802 0.00 0.00 1.00 0.17 

State Park Little Ocmulgee State Park & Lodge 458 0.00 0.00 0.80 0.13 

Military Reservation (DOD) Fort Benning Military Reservation 68552 0.00 0.00 0.78 0.13 

State Wildlife Management Area Tuckahoe WMAs 1681 0.00 0.00 0.38 0.06 

North Carolina 

Nature Conservancy Fee Land Hayman Petersen Wine Tract 196 1.00 0.44 1.00 0.17 

State Park Jones Lake State Park 557 1.00 0.33 1.00 0.17 

State Game Land Sampson County State Game Land 844 1.00 0.33 1.00 0.17 

State Educational Forest Turnbull Creek Educational State Forest 358 1.00 0.33 1.00 0.17 

State Game Land Suggs Mill Pond State Game Land 3490 1.00 0.31 0.98 0.16 

State Forest Bladen Lakes State Forest 13286 1.00 0.29 1.00 0.17 

State Park Singletary Lake State Park 309 1.00 0.28 1.00 0.17 

State Game Land Caswell Farm State Game Land 134 1.00 0.28 1.00 0.17 

State Game Land Columbus County State Game Land 3194 1.00 0.25 1.00 0.17 

State Park Lake Waccamaw State Park 796 1.00 0.20 1.00 0.17 

Nature Conservancy Fee Land Coharrie Creek Tract 1709 1.00 0.20 0.15 0.02 



Barrett et al., Supplementary Material 

143 

 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Natural Area Bushy Lake State Natural Area 2357 1.00 0.19 0.48 0.08 

Nature Conservancy Fee Land Waccamaw River Preserve 1215 1.00 0.18 0.74 0.12 

State Park Bay Tree Lake State Park 262 1.00 0.17 1.00 0.17 

Nature Conservancy Fee Land Seavy Tract 109 1.00 0.17 1.00 0.17 

Conservancy Easement (The Nature 

Conservancy) 

Black River Cypress Forest Preserve 281 1.00 0.17 0.60 0.10 

Other Public Lands Edward R Murrow Transmitting Station 

Of Voice Of America 

259 1.00 0.17 0.33 0.06 

State Game Land Green Swamp State Game Land 6242 1.00 0.17 0.02 0.00 

Nature Conservancy Fee Land Green Swamp Preserve 6418 1.00 0.17 0.02 0.00 

State Game Land Angola Bay State Game Land 13364 1.00 0.17 0.02 0.00 

Wilderness Area (USFS) Catfish Lake South Wilderness 3433 1.00 0.17 0.00 0.00 

Wilderness Area (USFS) Pond Pine Wilderness 684 1.00 0.17 0.00 0.00 

Wilderness Area (USFS) Sheep Ridge Wilderness 3780 1.00 0.17 0.00 0.00 

Military Reservation (DOD) Sunny Point Facility 4547 1.00 0.17 0.00 0.00 

State Game Land  299 1.00 0.17 0.00 0.00 

State Game Land Brunswick County State Game Land 451 1.00 0.17 0.00 0.00 

State Game Land Sutton Lake State Game Land 538 1.00 0.17 0.00 0.00 

Nature Conservancy Fee Land Angola Bay Tract 6073 1.00 0.17 0.00 0.00 

Nature Conservancy Fee Land O'Berry Tract 369 1.00 0.17 0.00 0.00 

Nature Conservancy Fee Land Patterson Tract 169 1.00 0.17 0.00 0.00 

Nature Conservancy Fee Land Prigden Tract 351 1.00 0.17 0.00 0.00 

Other Public Lands Greenville Transmitting Station Of 

Voice Of America 

2233 0.97 0.16 0.13 0.02 

Wilderness Area (USFS) Pocosin Wilderness 4730 0.93 0.15 0.00 0.00 

State Park Lumber River State Park 2721 0.45 0.15 0.97 0.16 

State Game Land Cape Fear River Wetlands State Game 

Land 

1498 0.86 0.14 0.00 0.00 

Military Reservation (DOD) Camp Lejeune Marine Corps Base 49697 0.77 0.13 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Nature Conservancy Fee Land Bear Garden Tract 5665 0.73 0.12 0.00 0.00 

Nature Conservancy Fee Land Pender Tract 479 0.71 0.12 0.00 0.00 

National Forest (USFS) Croatan National Forest 49304 0.70 0.12 0.00 0.00 

State Game Land Neuse River State Game Land 1729 0.67 0.11 0.33 0.06 

Nature Conservancy Fee Land Soutwest Ridge Preserve 181 0.67 0.11 0.00 0.00 

State Game Land Holly Shelter State Game Land 25529 0.47 0.08 0.00 0.00 

State Game Land Stones Creek State Game Land 1187 0.47 0.08 0.00 0.00 

Military Reservation (DOD) Cherry Point Marine Corps Air Station 4782 0.31 0.05 0.06 0.01 

State Game Land Light Ground Pocosin State Game Land 423 0.29 0.05 0.00 0.00 

South Carolina 

Military Reservation (DOD) Myrtle Beach Air Force Site 839 1.00 0.17 0.00 0.00 

National Estuarine Research Reserve 

(NOAA) 

North Inlet - Winyah Bay Sweet Hall 

Marsh National Estuarine Research 

Reserve 

3061 1.00 0.17 0.00 0.00 

State Heritage Preserve Cartwheel Bay Heritage Preserve 239 1.00 0.17 0.00 0.00 

State Heritage Preserve Lewis Ocean Bay Heritage Preserve 3585 1.00 0.17 0.00 0.00 

State Heritage Preserve Waccamaw River Heritage Preserve 1679 1.00 0.17 0.00 0.00 

State Heritage Preserve Little Pee Dee River Heritage Preserve 1830 0.93 0.15 0.00 0.00 

Conservancy Easement (The Nature 

Conservancy) 

Misc. Easement Cluster 411 0.80 0.13 0.00 0.00 

Conservancy Easement (The Nature 

Conservancy) 

Havel Nature Preserve 221 0.40 0.07 0.00 0.00 

State Heritage Preserve Tom Yawkey Wildlife Center Heritage 

Preserve 

6343 0.25 0.04 0.00 0.00 

State Habitat Area Santee Coastal Reserve 3202 0.20 0.03 0.00 0.00 

Military Reservation (DOD) Shaw Air Force Base 1292 0.00 0.00 1.00 0.17 

State Park Lake Warren State Park 141 0.00 0.00 1.00 0.17 

State Park Poinsett V 403 0.00 0.00 1.00 0.17 

State Park Santee State Park 995 0.00 0.00 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Historic Site Rivers Bridge State Historical Site 160 0.00 0.00 1.00 0.17 

State Natural Area Lee State Natural Area 1148 0.00 0.00 1.00 0.17 

State Heritage Preserve Longleaf Pine Heritage Preserve 346 0.00 0.00 1.00 0.17 

State Heritage Preserve Segars-mckinnon Heritage Preserve 304 0.00 0.00 1.00 0.17 

State Forest Manchester State Forest 11825 0.00 0.00 0.99 0.17 

National Wildlife Refuge (FWS) Santee National Wildlife Refuge 2615 0.00 0.00 0.74 0.12 

Military Reservation (DOD) North Air Force Auxiliary Field 662 0.00 0.00 0.70 0.12 

State Wildlife Management Area Mcbee WMA 226 0.00 0.00 0.60 0.10 

National Park (NPS) Congaree National Park 1804 0.00 0.00 0.56 0.09 

Military Reservation (DOD) Mcentire Air National Guard Station 966 0.00 0.00 0.43 0.07 

Other State Land South Carolina Penitentiary State Farm 

Number One 

2159 0.00 0.00 0.37 0.06 

Military Reservation (DOD) Fort Jackson Military Reservation 21215 0.00 0.00 0.33 0.05 

State Forest Sand Hills State Forest 15216 0.00 0.00 0.27 0.05 

Wilderness Area (NPS) Congaree Swamp National Park 

Wilderness 

6387 0.00 0.00 0.03 0.01 
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Lithobates okaloosae (Florida Bog Frog) 

Figure S50. Maxent model quality evaluation for Lithobates okaloosae. Regularized training gain is 

2.135, training AUC is 0.964, unregularized training gain is 2.505. Unregularized test gain is 1.753. Test 

AUC is 0.931, standard deviation is 0.025 (calculated as in DeLong et al. 1988, Equation 2). We used 48 

presence records for training, 11 for testing. The omission rate (for training and test records) and 

predicted area as a function of the cumulative threshold is depicted in the upper panel. The omission rate 

should be close to the predicted omission, because of the definition of the cumulative threshold 

(additional details under Text S2). The receiver operating characteristic (ROC) curve for the data is 

depicted in the lower panel. If test data are drawn from the Maxent distribution itself, then the maximum 

possible test AUC would be 0.918 rather than 1; in practice the test AUC may exceed this bound 

(additional details under Text S2). 
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Figure S51. Current climatic suitability model for Lithobates okaloosae is on a continuous scale from 0 – 

10. No areas of climatically suitable habitat are projected to remain for L. okaloosae by 2050 under either 

the A2a or B2a climate scenario; therefore no maps are shown here, and no protected areas for future 

management are identified. 

 

  



Barrett et al., Supplementary Material 

148 

 

Lithobates sylvaticus (Wood Frog) 

Figure S52. Maxent model quality evaluation for Lithobates sylvaticus. Regularized training gain is 

1.870, training AUC is 0.953, unregularized training gain is 2.145. Unregularized test gain is 1.962. Test 

AUC is 0.936, standard deviation is 0.012 (calculated as in DeLong et al. 1988, Equation 2). We used 451 

presence records for training, 112 for testing. The omission rate (for training and test records) and 

predicted area as a function of the cumulative threshold is depicted in the upper panel. The omission rate 

should be close to the predicted omission, because of the definition of the cumulative threshold 

(additional details under Text S2). The receiver operating characteristic (ROC) curve for the data is 

depicted in the lower panel. If test data are drawn from the Maxent distribution itself, then the maximum 

possible test AUC would be 0.932 rather than 1; in practice the test AUC may exceed this bound 

(additional details under Text S2). 
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Figure S53. Current climatic suitability model for Lithobates sylvaticus is on a continuous scale from 0 – 

10. Forecast maps (Figure S54) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 0.9; minimum training presence: 0.1; maximum training sensitivity 

and specificity: 1.7. 
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Figure S54. Ensemble map of threshold predictions for Lithobates sylvaticus in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability.
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Table S17.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of L.sylvaticus. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Georgia 

Wilderness Area (USFS) Southern Nantahala Wilderness Area 4661 1.00 0.79 1.00 0.59 

Wilderness Area (USFS) Brasstown Bald Wilderness Area 5430 1.00 0.71 1.00 0.50 

Wilderness Area (USFS) Tray Mountain Wilderness Area 4262 1.00 0.61 1.00 0.43 

Scenic Area (USFS) Desoto Falls Scenic Area 297 1.00 0.61 1.00 0.33 

Wilderness Area (USFS) Blood Mountain Wilderness Area 3046 1.00 0.61 1.00 0.40 

Wilderness Area (USFS) Rich Mountain Wilderness Area 4275 1.00 0.61 1.00 0.37 

Scenic Area (USFS) Coosa Bald Scenic Area 2883 1.00 0.58 1.00 0.37 

Wilderness Area (USFS) Raven Cliffs Wilderness Area 3847 1.00 0.56 1.00 0.37 

Wilderness Area (USFS) Mark Trail Wilderness Area 6648 1.00 0.55 1.00 0.39 

State Park Black Rock Mountain SP 688 1.00 0.55 1.00 0.33 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 817 1.00 0.53 1.00 0.33 

National Recreation Area (USFS) Ed Jenkins National Recreation Area 6832 1.00 0.50 1.00 0.34 

National Forest (USFS) Ed Jenkins National Recreation Area 2715 1.00 0.46 1.00 0.33 

Wilderness Area (USFS) Cohutta Wilderness Area 14378 1.00 0.44 0.98 0.33 

Scenic Area (USFS) Anna Ruby Falls Scenic Area 885 1.00 0.43 1.00 0.28 

National Forest (USFS) Chattahoochee National Forest 197200 0.95 0.40 0.89 0.29 

State Resort Park Brasstown Valley Resort 120 1.00 0.39 1.00 0.33 

State Park Amicalola Falls SP & Lodge 309 1.00 0.37 0.80 0.27 

Botanical Reserve (USFS) Chattahoochee National Forest 65 1.00 0.33 1.00 0.33 

Scenic Area (USFS) Cooper Creek Scenic Area 491 1.00 0.33 1.00 0.33 

State Park Vogel SP 94 1.00 0.33 1.00 0.33 

Wild, Scenic & Recreation River 

(USFS) 

Chattooga Wild and Scenic River 

Corridor 

3104 0.98 0.29 0.76 0.17 

State Conservation Area or Park Smithgall Woods-Dukes Creek CA 1706 1.00 0.28 1.00 0.21 

State Park Fort Mountain SP 1458 0.84 0.26 0.56 0.19 

State Park Tallulah Gorge SP 1074 0.90 0.23 0.30 0.05 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Buck Shoals SP 220 1.00 0.17 0.00 0.00 

State Park Unicoi SP & Lodge 282 1.00 0.17 1.00 0.17 

State Wildlife Management Area Dawson Forest WMA 9859 0.62 0.16 0.26 0.07 

State Park Cloudland Canyon SP 1462 0.50 0.13 0.65 0.11 

State Wildlife Management Area Rich Mountain WMA 2074 0.42 0.11 0.42 0.08 

State Wildlife Management Area Pine Log WMA 5617 0.32 0.06 0.01 0.00 

State Wildlife Management Area Crockford-Pigeon Mountain WMA 6632 0.28 0.06 0.17 0.03 

State Wildlife Management Area Wilson Shoals WMA 1173 0.18 0.03 0.00 0.00 

Kentucky 

State Wildlife Management Area Ataya WMA 12425 1.00 0.44 1.00 0.41 

National Forest (USFS) Daniel Boone National Forest 75181 0.86 0.23 1.00 0.26 

National Recreation Area (NPS) Big South Fork National River and 

Recreation Area 

12395 1.00 0.17 1.00 0.17 

North Carolina 

State Park Mount Mitchell State Park 566 1.00 1.00 1.00 1.00 

State Natural Area Elk Knob SNA 850 1.00 1.00 1.00 1.00 

State Natural Area Mount Jefferson SNA 278 1.00 1.00 1.00 1.00 

State Game Land Cherokee State Game Land 137 1.00 1.00 1.00 0.83 

State Game Land Elk Knob State Game Land 295 1.00 1.00 1.00 1.00 

State Game Land Three Top Mountain State Game Land 1186 1.00 1.00 1.00 0.99 

State Forest Gill State Forest 187 1.00 1.00 1.00 1.00 

Conservancy Easement (The 

Nature Conservancy) 

Grandfather Mountain Preserve 475 1.00 1.00 1.00 1.00 

Wilderness Area (USFS) Shining Rock Wilderness 7656 1.00 1.00 1.00 0.98 

Wilderness Area (USFS) Middle Prong Wilderness 3061 1.00 0.99 1.00 0.99 

State Game Land Cold Mountain State Game Land 1343 1.00 0.98 1.00 0.86 

Wilderness Area (USFS) Southern Nantahala Wilderness 4704 1.00 0.95 1.00 0.90 

National Parkway Gateway (NPS) Blue Ridge Parkway 19784 1.00 0.93 1.00 0.84 

Nature Conservancy Fee Land Rainbow Springs Preserve 739 1.00 0.92 1.00 0.85 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Hickory Nut Gorge State Park 237 1.00 0.89 1.00 0.78 

National Park (NPS) Great Smoky Mountains NP 111524 1.00 0.86 1.00 0.78 

State Educational Forest Holmes Educational State Forest 83 1.00 0.83 1.00 0.33 

Experimental Forest (USFS) Coweeta Hydrologic Laboratory 2198 1.00 0.82 1.00 0.59 

Wilderness Area (USFS) Linville Gorge Wilderness 4766 1.00 0.79 1.00 0.62 

National Forest (USFS) Nantahala National Forest 182859 1.00 0.78 1.00 0.65 

National Forest (USFS) Pisgah National Forest 200736 1.00 0.76 1.00 0.64 

Wilderness Area (USFS) Joyce Kilmer-Slickrock Wilderness 5028 1.00 0.75 1.00 0.60 

Native American Reservation Eastern Cherokee Indian Reservation 19600 1.00 0.71 1.00 0.54 

State Game Land Thurmond Chatham Game Land 2576 1.00 0.71 1.00 0.51 

State Park New River State Park 111 1.00 0.67 1.00 0.50 

Conservancy Easement (The 

Nature Conservancy) 

Green River Headwaters Preserve 39 1.00 0.67 1.00 0.67 

Experimental Forest (USFS) Bent Creek Experimental Forest 2283 1.00 0.66 1.00 0.49 

State Forest Dupont State Forest 3990 1.00 0.60 1.00 0.45 

State Educational Forest Rendezvous Mountain Educational 

State Forest 

1077 1.00 0.59 1.00 0.36 

State Game Land Buffalo Cove Game Land 2678 1.00 0.59 1.00 0.36 

State Park Stone Mountain State Park 5312 1.00 0.58 1.00 0.44 

National Recreation Area (USFS) Lake Powhatan Recreation Area 123 1.00 0.58 1.00 0.17 

Arboretum or Botanical Area The North Carolina Arboretum 168 1.00 0.58 1.00 0.17 

Wilderness Area (USFS) Ellicott Rock Wilderness 1370 1.00 0.58 1.00 0.39 

Nature Conservancy Fee Land Hickory Nut Gorge 525 1.00 0.53 1.00 0.37 

State Park South Mountains State Park 6992 1.00 0.53 0.94 0.28 

Experimental Forest (USFS) Blue Valley Experimental Forest 566 1.00 0.48 1.00 0.33 

State Park Gorges State Park 3126 1.00 0.43 0.96 0.27 

State Game Land South Mountains Game Land 7964 1.00 0.38 0.91 0.22 

State Park Hanging Rock State Park 2463 1.00 0.37 0.75 0.14 

State Game Land Sandy Mush Game Land 917 1.00 0.32 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Game Land Mitchell River State Game Land 700 1.00 0.32 1.00 0.23 

State Game Land Green River State Game Land 5514 0.75 0.24 0.65 0.16 

State Park Pilot Mountain State Park 1415 1.00 0.20 0.71 0.12 

State Park Haw River State Park 118 1.00 0.17 0.00 0.00 

State Park Lake James State Park 1510 1.00 0.17 1.00 0.17 

State Park Mayo River State Park 369 1.00 0.17 1.00 0.17 

State Recreation Area Kerr Lake State Recreation Area 435 1.00 0.17 0.33 0.06 

State Game Land Butner-Falls of Neuse State Game Land 790 1.00 0.17 0.00 0.00 

State Game Land Hyco State Game Land 1517 1.00 0.17 0.38 0.06 

State Game Land Mayo State Game Land 2160 1.00 0.17 0.52 0.09 

State Game Land Pisgah State Game Land 578 1.00 0.17 1.00 0.17 

State Game Land Dysartsville State Game Land 1990 0.97 0.16 0.76 0.16 

State Game Land Caswell State Game Land 3907 0.44 0.07 0.04 0.01 

State Park Lake Norman State Park 677 0.17 0.03 0.00 0.00 

State Park Crowders Mountain State Park 1208 0.11 0.02 0.00 0.00 

South Carolina 

Conservancy Easement (The 

Nature Conservancy) 

Tryon Watershed 177 1.00 0.75 1.00 0.46 

Conservancy Easement (The 

Nature Conservancy) 

Landrum Watershed 190 1.00 0.72 1.00 0.39 

State Heritage Preserve Watson-Cooper Heritage Preserve 707 1.00 0.65 1.00 0.59 

Nature Conservancy Fee Land Cliffs At Glassy Preserve 170 1.00 0.58 0.50 0.17 

State Conservation Area or Park Mountain Bridge Wilderness Area 

(Caesars Head & Jones Gap) 

4601 1.00 0.54 0.97 0.46 

National Forest (USFS) Ellicott Rock Extension 793 1.00 0.53 1.00 0.33 

State Heritage Preserve Laurel Fork Heritage Preserve 405 1.00 0.50 1.00 0.33 

Conservancy Easement (The 

Nature Conservancy) 

Greenville Watershed 7622 0.89 0.48 0.79 0.27 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Scenic Byway (USFS) Oscar Wiggington Scenic Byway 1232 1.00 0.47 1.00 0.31 

Wilderness Area (USFS) Ellicott Rock Wilderness Area 1156 1.00 0.47 1.00 0.33 

State Conservation Area or Park Jocassee Gorges 8981 0.87 0.35 0.69 0.23 

Zoological Area (USFS) Tamassee Knob and Coves/ Tamassee 

Creek Zoological Area 

249 1.00 0.33 0.75 0.17 

State Park Oconee SP 447 1.00 0.33 1.00 0.33 

State Heritage Preserve Eastatoe Creek Heritage Preserve 153 1.00 0.33 0.67 0.17 

State Park Table Rock SP 1142 0.80 0.32 0.60 0.21 

Scenic Area (USFS) White Rock Scenic Area 1639 1.00 0.30 0.78 0.19 

National Forest (USFS) Sumter NF 23368 0.83 0.26 0.51 0.12 

State Heritage Preserve Ashmore State Heritage Preserve 403 0.75 0.25 0.25 0.08 

State Heritage Preserve Buzzard Roost Heritage Preserve 157 1.00 0.25 0.00 0.00 

Wild, Scenic & Recreation River 

(USFS) 

Chattooga Wild & Scenic River 

Corridor 

1832 0.93 0.24 0.79 0.15 

Scenic Area (USFS) Chauga Scenic Area 1285 0.70 0.20 0.09 0.02 

Nature Conservancy Fee Land Penell Tract (Blue Wall Preserve) 198 0.50 0.17 0.00 0.00 

State Heritage Preserve Chestnut Ridge Heritage Preserve 677 0.40 0.13 0.10 0.03 

State Heritage Preserve Brasstown Creek Heritage Preserve 201 0.33 0.11 0.00 0.00 

Tennessee 

National Forest (USFS) Roan Mountain 1866 1.00 1.00 1.00 1.00 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 1.00 1.00 1.00 0.90 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 1.00 1.00 1.00 0.87 

State Natural Area Hampton Creek Cove SNA 278 1.00 1.00 1.00 0.89 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 1.00 0.99 1.00 0.93 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 1.00 0.98 1.00 0.85 

National Forest (USFS) Big Laurel Branch Addition 1995 1.00 0.94 1.00 0.83 

State Park Roane Mountain State Park 820 1.00 0.94 1.00 0.92 

National Forest (USFS) Appalachian National Scenic Trail 14176 1.00 0.94 1.00 0.86 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 1.00 0.85 1.00 0.72 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Scenic Area (USFS) Doe River Gorge Scenic Area 1094 1.00 0.85 1.00 0.73 

National Forest (USFS)   977 1.00 0.77 1.00 0.61 

Wilderness Area (USFS) Big Laurel Branch Wilderness 2573 1.00 0.75 1.00 0.61 

National Forest (USFS) Nolichucky RIver 147 1.00 0.75 1.00 0.67 

Scenic Area (USFS) Bald Mountain Ridge Scenic Area 3515 1.00 0.74 1.00 0.66 

Historical Area (USFS) Wasp Community Cultural Heritage 

Area 

149 1.00 0.72 1.00 0.67 

Wilderness Area (USFS) Citico Creek Wilderness 6526 1.00 0.66 1.00 0.54 

Wilderness Area (USFS) Cohutta Wilderness 635 1.00 0.63 1.00 0.48 

National Park (NPS) Great Smoky Mountains NP 96606 1.00 0.62 1.00 0.56 

Wilderness Area (USFS) Sampson Mountain Wilderness 3224 1.00 0.59 1.00 0.51 

National Forest (USFS) Upper Bald River Addition 3840 1.00 0.48 1.00 0.38 

National Forest (USFS) Cherokee NF 187979 0.94 0.47 0.91 0.38 

State Wildlife Management Area Luper Mountain WMA 805 1.00 0.47 1.00 0.42 

State Natural Area Frozen Head State Park SNA 4672 1.00 0.47 1.00 0.44 

Wilderness Area (USFS) Big Frog Mountain Wilderness 3244 1.00 0.44 1.00 0.35 

National Forest (USFS) Sampson Mountain Addition 1257 1.00 0.42 1.00 0.32 

State Wildlife Management Area Royal Blue WMA - Walls 483 1.00 0.40 1.00 0.33 

Wilderness Area (USFS) Joyce Kilmer/Slickrock Wilderness 1606 1.00 0.40 1.00 0.25 

National Forest (USFS) Elk River 160 1.00 0.39 1.00 0.33 

State Wildlife Management Area Royal Blue WMA 19793 1.00 0.38 1.00 0.36 

National Forest (USFS) Joyce Kilmer/Slickrock Addition 788 1.00 0.38 1.00 0.21 

State Wildlife Management Area Sundquist WMA - West 23591 1.00 0.37 1.00 0.34 

Wilderness Area (USFS) Gee Creek Wilderness 1037 1.00 0.33 1.00 0.29 

National Forest (USFS) Little Frog Addition NE 142 1.00 0.33 1.00 0.33 

National Forest (USFS) Little Frog Addition NW 264 1.00 0.33 1.00 0.22 

State Park Cumberland Mountain State Park 614 1.00 0.33 1.00 0.33 

State Park Grundy Lakes SP 71 1.00 0.33 1.00 0.17 

State Park Haston Point State Park 134 1.00 0.33 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Warriors Path State Park 410 1.00 0.33 1.00 0.17 

State Natural Area Bays Mountain SNA 1233 1.00 0.33 1.00 0.33 

State Wildlife Management Area Chuck Swan WMA 54 1.00 0.33 1.00 0.17 

State Wildlife Management Area North Chickamauga Creek WMA 784 1.00 0.33 1.00 0.18 

National Historical Park (NPS) Cumberland Gap National Historic Park 2330 1.00 0.33 1.00 0.29 

State Wildlife Management Area Sundquist WMA - East 8561 1.00 0.33 1.00 0.27 

Wilderness Area (USFS) Little Frog Mountain Wilderness 1900 1.00 0.31 1.00 0.28 

Wilderness Area (USFS) Bald River Gorge Wilderness 1556 1.00 0.31 1.00 0.21 

State Wildlife Management Area Foothills Land Conservancy 604 1.00 0.29 1.00 0.31 

State Wildlife Management Area Kyles Ford 342 1.00 0.27 1.00 0.27 

State Wildlife Management Area Royal Blue WMA - Lafollette 362 1.00 0.27 1.00 0.20 

State Wildlife Management Area Catoosa WMA 31608 0.97 0.26 0.99 0.28 

State Natural Area Fall Creek Falls State Park SNA 8813 0.76 0.25 0.78 0.13 

State Natural Area House Mountain SNA 213 1.00 0.25 1.00 0.17 

State Wildlife Management Area Foothills WMA 1901 0.97 0.25 0.93 0.24 

State Natural Area Savage Gulf SNA/NNL 5779 0.74 0.23 0.78 0.13 

National Forest (USFS) Big Frog Addition 147 1.00 0.22 1.00 0.22 

Scenic Area (USFS) Coker Creek Scenic Area 170 1.00 0.22 0.67 0.11 

State Natural Area Pogue Creek SNA 1045 1.00 0.21 1.00 0.22 

State Wildlife Management Area Mt. Roosevelt WMA 3412 1.00 0.20 0.98 0.17 

State Park Pickett State Park 312 1.00 0.19 1.00 0.33 

State Forest Lone Mountain State Forest 1495 0.77 0.17 0.88 0.17 

National River & Wild & Scenic 

Riverway (NPS) 

Obed Wild and Scenic River 2127 0.89 0.17 1.00 0.19 

State Wildlife Management Area Bridgestone/Firestone Centennial 

Wilderness WMA 

3815 0.55 0.17 0.63 0.19 

National Recreation Area (NPS) Big South Fork National River and 

Recreation Area 

36186 0.97 0.17 0.97 0.19 

Historical Area (USFS) Jackson Farm Cultural Heritage Area 179 1.00 0.17 1.00 0.17 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Natural Area Grundy Forest SNA 102 1.00 0.17 1.00 0.17 

State Natural Area Rugby SNA 131 1.00 0.17 1.00 0.17 

State Natural Area Short Mountain-Jim Cummings SNA 184 1.00 0.17 1.00 0.17 

State Natural Area Stinging Fork Falls Pocket Wilderness 

SNA 

56 1.00 0.17 1.00 0.17 

State Natural Area Twin Arches SNA 650 1.00 0.17 1.00 0.18 

State Wildlife Management Area Cove Lake 141 1.00 0.17 0.33 0.06 

State Wildlife Management Area Forks of the River WMA 133 1.00 0.17 0.00 0.00 

State Wildlife Management Area Joachim Bible Refuge WMA 165 1.00 0.17 0.50 0.08 

State Wildlife Management Area Prentice Cooper WMA 149 1.00 0.17 1.00 0.17 

State Wildlife Management Area Private Land 183 1.00 0.17 1.00 0.17 

State Natural Area North Chickamauga Creek Gorge SNA 1976 0.70 0.13 0.76 0.13 

State Wildlife Management Area Cove Creek WMA 1062 0.69 0.12 1.00 0.17 

State Park Panther Creek State Park 212 0.33 0.11 0.33 0.06 

State Natural Area Piney Falls SNA/NNL 182 0.67 0.11 0.67 0.11 

State Park Big Ridge State Park 1602 0.45 0.10 0.85 0.14 

State Historical Park Sgt. Alvin C. York State Historic Park 307 0.60 0.10 0.00 0.00 

State Natural Area Hicks Gap SNA 139 0.50 0.08 1.00 0.17 

State Park Norris Dam State Park 1088 0.41 0.07 0.76 0.13 

Department of Energy (DOE) Oak Ridge National Laboratory 13632 0.37 0.06 0.00 0.00 

State Natural Area Virgin Falls Pocket Wilderness SNA 153 0.33 0.06 0.67 0.17 

State Wildlife Management Area Cummings Cove WMA (Aetna 

Mountain) 

486 0.13 0.02 0.63 0.10 

Army Corps of Engineers Project 

(ACE) 

  5840 0.04 0.01 0.00 0.00 
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Pseudacris brachyphona (Mountain Chorus Frog) 

Figure S55. Maxent model quality evaluation for Pseudacris brachyphona. Regularized training gain is 

0.544, training AUC is 0.861, unregularized training gain is 0.972. Unregularized test gain is 0.602. Test 

AUC is 0.802, standard deviation is 0.049 (calculated as in DeLong et al. 1988, Equation 2). We used 53 

presence records for training, 13 for testing. The omission rate (for training and test records) and 

predicted area as a function of the cumulative threshold is depicted in the upper panel. The omission rate 

should be close to the predicted omission, because of the definition of the cumulative threshold 

(additional details under Text S2). The receiver operating characteristic (ROC) curve for the data is 

depicted in the lower panel. If test data are drawn from the Maxent distribution itself, then the maximum 

possible test AUC would be 0.776 rather than 1; in practice the test AUC may exceed this bound 

(additional details under Text S2). 

 

 



Barrett et al., Supplementary Material 

160 

 

Figure S56. Current climatic suitability model for Pseudacris brachyphona is on a continuous scale from 

0 – 10. Forecast maps (Figure S57) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 1.8; minimum training presence: 1.6; maximum training sensitivity 

and specificity: 4.7. 
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Figure S57. Ensemble map of threshold predictions for Pseudacris brachyphona in 2050 (upper map 

represents the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors 

represent areas with increased model agreement regarding the maintenance of climatic suitability. 
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Table S18.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of 

P.brachyphona. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Alabama 

State Recreation Area The Indian Mountain Tract 209 1.00 0.50 0.00 0.00 

State Resort Park Cheaha Resort State Park 802 0.83 0.50 0.00 0.00 

State Wildlife Management Area Hollins WMA 137 0.75 0.50 0.00 0.00 

Wilderness Area (USFS) Cheaha Wilderness 2964 0.63 0.33 0.00 0.00 

National Wildlife Refuge (FWS) Choccolocco WMA 1392 0.55 0.28 0.00 0.00 

State Park Oak Mountain State Park 3584 0.18 0.10 0.00 0.00 

Wilderness Area (USFS) Dugger Mountain Wilderness 3688 0.19 0.10 0.00 0.00 

National Forest (USFS) Talladega National Forest 48438 0.22 0.10 0.00 0.00 

National Wildlife Refuge (FWS) Mountain Longleaf NWR 2256 0.15 0.07 0.00 0.00 

Georgia 

Military Reservation (DOD) Air Force Plant 6 135 1.00 0.50 0.00 0.00 

Military Reservation (DOD) Dobbins Air Force Base 815 1.00 0.50 0.00 0.00 

National Recreation Area (NPS) Chattahoochee River NRA 3077 1.00 0.50 0.00 0.00 

State Park Don Carter SP 476 1.00 0.50 0.00 0.00 

State Park Fort Yargo SP 630 1.00 0.50 0.00 0.00 

State Wildlife Management Area Allen Creek WMA 686 1.00 0.50 0.00 0.00 

State Wildlife Management Area Lula Tract WMA 499 1.00 0.50 0.00 0.00 

State Wildlife Management Area Wilson Shoals WMA 1173 1.00 0.50 0.00 0.00 

National Battlefield Park (NPS) Kennesaw Mountain NBP 1124 0.83 0.42 0.00 0.00 

State Park Sweetwater Creek SP 971 0.79 0.39 0.00 0.00 

State Park Tallulah Gorge SP 1074 1.00 0.36 0.17 0.08 

Military Reservation (DOD) Fort McPherson 205 1.00 0.33 0.00 0.00 

State Park Buck Shoals SP 220 1.00 0.33 0.00 0.00 

State Conservation Area or Park Smithgall Woods-Dukes Creek CA 1706 1.00 0.33 0.00 0.00 

State Park Unicoi SP & Lodge 425 1.00 0.33 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Resort Park Brasstown Valley Resort 169 1.00 0.29 0.00 0.00 

Wild, Scenic & Recreation River 

(USFS) 

Chattooga Wild and Scenic River Corridor 2466 0.80 0.27 0.37 0.16 

State Park F.D. Roosevelt SP 4025 0.48 0.24 0.00 0.00 

National Forest (USFS) Chattahoochee National Forest 122520 0.37 0.13 0.20 0.08 

Scenic Area (USFS) Anna Ruby Falls Scenic Area 885 0.15 0.04 0.08 0.03 

National Forest (USFS) Ed Jenkins National Recreation Area 2715 0.10 0.03 0.05 0.02 

National Recreation Area (USFS) Ed Jenkins National Recreation Area 6832 0.07 0.01 0.01 0.00 

Wilderness Area (USFS) Mark Trail Wilderness Area 6648 0.02 0.01 0.37 0.12 

Wilderness Area (USFS) Southern Nantahala Wilderness Area 4661 0.00 0.00 0.78 0.24 

Wilderness Area (USFS) Tray Mountain Wilderness Area 4262 0.00 0.00 0.56 0.18 

Wilderness Area (USFS) Brasstown Bald Wilderness Area 5430 0.00 0.00 0.51 0.15 

Wilderness Area (USFS) Raven Cliffs Wilderness Area 3586 0.00 0.00 0.31 0.10 

Wilderness Area (USFS) Blood Mountain Wilderness Area 3046 0.00 0.00 0.28 0.09 

Scenic Area (USFS) Coosa Bald Scenic Area 2883 0.00 0.00 0.26 0.08 

State Park Black Rock Mountain SP 688 0.00 0.00 0.25 0.08 

Wilderness Area (USFS) Rich Mountain Wilderness Area 4275 0.00 0.00 0.11 0.04 

Wilderness Area (USFS) Cohutta Wilderness Area 14378 0.01 0.00 0.06 0.02 

Kentucky 

State Nature Preserve Pine Mountain State Park Nature Preserve 325 1.00 0.33 0.00 0.00 

State Wildlife Management Area Begley WMA 8231 1.00 0.32 0.05 0.01 

State Natural Area Stone Mountain WMA and State Natural Area 406 1.00 0.30 0.60 0.10 

State Forest Kentucky Ridge State Forest 5868 0.88 0.29 0.03 0.01 

State Wildlife Management Area Ataya WMA 21396 0.87 0.26 0.16 0.04 

State Wildlife Management Area Shillalah Creek WMA 959 0.87 0.26 0.60 0.17 

State Nature Preserve Blanton Forest State Nature Preserve 1250 0.95 0.24 0.50 0.13 

State Natural Area Martin's Fork  WMA and State Natural Area 602 0.71 0.24 0.86 0.26 

State Wildlife Management Area Martins Fork Lake WMA 316 1.00 0.23 0.00 0.00 

State Forest Kentenia State Forest 1607 0.91 0.23 0.86 0.21 



Barrett et al., Supplementary Material 

164 

 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Hensley-Pine Mountain WMA 1962 0.90 0.22 0.45 0.11 

State Wildlife Management Area Cranks Creek WMA 871 0.85 0.22 0.77 0.21 

National Historical Park (NPS) Cumberland Gap National Historic Park 4442 0.80 0.22 0.51 0.15 

State Park Kingdom Come SP 193 0.75 0.21 0.50 0.13 

Botanical Reserve (USFS)   300 0.80 0.17 0.60 0.13 

State Nature Preserve James E. Bickford State Nature Preserve 144 0.67 0.17 0.33 0.11 

State Nature Preserve Bad Branch SNP 1082 0.70 0.16 0.50 0.15 

Nature Conservancy Fee Land Bad Branch Macrosite Fee 418 0.33 0.08 0.83 0.25 

National Forest (USFS) Daniel Boone National Forest 85004 0.17 0.05 0.02 0.00 

North Carolina 

State Natural Area Elk Knob SNA 850 1.00 0.36 1.00 0.33 

State Natural Area Mount Jefferson SNA 278 1.00 0.33 1.00 0.33 

State Game Land Elk Knob State Game Land 295 1.00 0.33 1.00 0.33 

Nature Conservancy Fee Land Profitt Tract 88 1.00 0.33 1.00 0.33 

State Game Land Three Top Mountain State Game Land 1186 0.95 0.32 1.00 0.33 

Conservancy Easement (The Nature 

Conservancy) 

Grandfather Mountain Preserve 475 0.75 0.21 0.88 0.25 

State Game Land Mitchell River State Game Land 700 0.56 0.19 0.00 0.00 

National Park (NPS) Great Smoky Mountains NP 111524 0.40 0.12 0.68 0.20 

State Park Stone Mountain State Park 5312 0.46 0.12 0.01 0.00 

Wilderness Area (USFS) Joyce Kilmer-Slickrock Wilderness 5028 0.38 0.10 0.56 0.18 

National Parkway Gateway (NPS) Blue Ridge Parkway 19040 0.36 0.10 0.57 0.19 

National Forest (USFS) Pisgah National Forest 60236 0.24 0.08 0.45 0.15 

National Forest (USFS) Nantahala National Forest 151292 0.24 0.07 0.63 0.18 

State Game Land Thurmond Chatham Game Land 2576 0.29 0.06 0.00 0.00 

Native American Reservation Eastern Cherokee Indian Reservation 19600 0.21 0.06 0.39 0.09 

State Game Land Buffalo Cove Game Land 2279 0.13 0.04 0.00 0.00 

Wilderness Area (USFS) Linville Gorge Wilderness 4766 0.08 0.02 0.70 0.23 

State Forest Gill State Forest 187 0.00 0.00 1.00 0.33 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Wilderness Area (USFS) Southern Nantahala Wilderness 4704 0.01 0.00 0.93 0.22 

Experimental Forest (USFS) Coweeta Hydrologic Laboratory 2198 0.00 0.00 0.72 0.21 

Nature Conservancy Fee Land Rainbow Springs Preserve 739 0.00 0.00 0.92 0.19 

South Carolina 

State Historic Site Oconee Station SHS 76 1.00 0.50 1.00 0.50 

Botanical Reserve (USFS) Cedar Creek Natural Botanical Area 203 1.00 0.44 1.00 0.50 

State Heritage Preserve Brasstown Creek Heritage Preserve 201 1.00 0.44 0.67 0.33 

Scenic Area (USFS) Chauga Scenic Area 1895 1.00 0.39 1.00 0.46 

National Forest (USFS) Sumter NF 20071 0.95 0.34 0.86 0.36 

State Heritage Preserve Buzzard Roost Heritage Preserve 157 1.00 0.33 1.00 0.42 

State Park Oconee SP 447 1.00 0.29 1.00 0.33 

Wild, Scenic & Recreation River 

(USFS) 

Chattooga Wild & Scenic River Corridor 1832 0.75 0.26 0.36 0.15 

Zoological Area (USFS) Tamassee Knob and Coves/ Tamassee Creek 

Zoological Area 

249 0.67 0.22 1.00 0.39 

Scenic Area (USFS) White Rock Scenic Area 1639 0.55 0.18 0.70 0.23 

Scenic Byway (USFS) Oscar Wiggington Scenic Byway 813 0.09 0.03 0.18 0.06 

Tennessee 

State Historical Park McGee Carson Peninsula SHP 166 1.00 0.75 0.00 0.00 

State Wildlife Management Area Foothills WMA 1825 1.00 0.66 0.56 0.22 

State Wildlife Management Area Foothills Land Conservancy 604 1.00 0.64 0.83 0.33 

State Natural Area House Mountain SNA 213 1.00 0.58 1.00 0.42 

State Wildlife Management Area Cove Lake 141 1.00 0.50 0.00 0.00 

State Wildlife Management Area Cove Creek WMA 1062 1.00 0.49 0.14 0.05 

State Park Norris Dam State Park 1088 1.00 0.49 0.58 0.24 

State Park Big Ridge State Park 1602 1.00 0.49 0.54 0.23 

Department of Energy (DOE) Oak Ridge National Laboratory 13632 0.88 0.44 0.00 0.00 

State Wildlife Management Area Tellico Lake WMA 826 0.82 0.41 0.00 0.00 

National Forest (USFS) Joyce Kilmer/Slickrock Addition 788 0.90 0.35 0.80 0.27 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Warriors Path State Park 410 1.00 0.33 1.00 0.47 

State Park Panther Creek State Park 385 1.00 0.33 1.00 0.36 

State Park Cumberland Mountain State Park 614 1.00 0.33 1.00 0.33 

State Natural Area Bays Mountain SNA 1233 1.00 0.33 1.00 0.28 

Scenic Area (USFS) Coker Creek Scenic Area 170 1.00 0.33 0.50 0.25 

State Wildlife Management Area Luper Mountain WMA 805 1.00 0.33 0.80 0.23 

State Wildlife Management Area Chuck Swan WMA 54 1.00 0.33 0.50 0.17 

State Wildlife Management Area Royal Blue WMA - Lafollette 362 1.00 0.33 0.17 0.03 

National Forest (USFS) Big Frog Addition 147 1.00 0.33 0.00 0.00 

State Natural Area William L. Davenport Refuge SNA 43 1.00 0.33 0.00 0.00 

State Habitat Area Kyker Bottoms Refuge 228 0.33 0.33 0.00 0.00 

National Historical Park (NPS) Cumberland Gap National Historic Park 2330 1.00 0.32 0.17 0.05 

National Forest (USFS) Roan Mountain 1866 0.89 0.31 1.00 0.34 

State Wildlife Management Area Sundquist WMA - East 7699 0.89 0.30 0.27 0.05 

Scenic Area (USFS) Rogers Ridge Scenic Area 2257 0.74 0.28 1.00 0.34 

Wilderness Area (USFS) Joyce Kilmer/Slickrock Wilderness 1606 0.87 0.25 0.61 0.18 

National Park (NPS) Great Smoky Mountains NP 96606 0.65 0.25 0.75 0.23 

Historical Area (USFS) Jackson Farm Cultural Heritage Area 179 0.67 0.22 1.00 0.33 

Wilderness Area (USFS) Bald River Gorge Wilderness 1556 0.86 0.21 0.76 0.25 

State Natural Area Frozen Head State Park SNA 4672 0.66 0.20 0.72 0.23 

State Historical Park Fort Loudon SHP 207 0.40 0.20 0.00 0.00 

State Wildlife Management Area Sundquist WMA - West 23591 0.61 0.20 0.80 0.24 

Wilderness Area (USFS) Unaka Mountain Wilderness 1808 0.43 0.17 1.00 0.33 

State Natural Area Ozone Falls State Park SNA 23 1.00 0.17 1.00 0.50 

State Wildlife Management Area Catoosa WMA 31470 0.59 0.16 0.97 0.34 

National Forest (USFS) Cherokee NF 141571 0.37 0.15 0.57 0.21 

Wilderness Area (USFS) Little Frog Mountain Wilderness 1900 0.44 0.14 0.00 0.00 

National Forest (USFS) Upper Bald River Addition 3840 0.48 0.14 0.44 0.12 

Wilderness Area (USFS) Citico Creek Wilderness 6526 0.39 0.10 0.45 0.12 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Scenic Area (USFS) Unaka Mountain Scenic Area 285 0.25 0.08 1.00 0.33 

State Wildlife Management Area Kyles Ford 342 0.33 0.08 1.00 0.33 

National Forest (USFS) Appalachian National Scenic Trail 9218 0.29 0.08 0.98 0.33 

State Wildlife Management Area Royal Blue WMA 19650 0.24 0.08 0.48 0.11 

Scenic Area (USFS) Stoney Creek Scenic Area 1052 0.25 0.06 1.00 0.33 

State Forest Lone Mountain State Forest 1495 0.11 0.04 0.81 0.27 

Wilderness Area (USFS) Pond Mountain Wilderness 2832 0.14 0.04 0.79 0.25 

National Forest (USFS) Big Laurel Branch Addition 1995 0.13 0.03 0.94 0.31 

Wilderness Area (USFS) Cohutta Wilderness 635 0.13 0.02 0.25 0.08 

Wilderness Area (USFS) Big Frog Mountain Wilderness 3244 0.06 0.02 0.08 0.02 

National River & Wild & Scenic 

Riverway (NPS) 

Obed Wild and Scenic River 2127 0.03 0.01 0.94 0.34 

State Natural Area Stinging Fork Falls Pocket Wilderness SNA 56 0.00 0.00 1.00 0.50 

State Wildlife Management Area Mt. Roosevelt WMA 3412 0.02 0.00 0.98 0.38 

State Natural Area Hampton Creek Cove SNA 278 0.00 0.00 1.00 0.33 

State Natural Area Rugby SNA 131 0.00 0.00 1.00 0.33 

State Wildlife Management Area Joachim Bible Refuge WMA 165 0.00 0.00 1.00 0.33 

State Wildlife Management Area Private Land 183 0.00 0.00 1.00 0.33 

State Park Roane Mountain State Park 820 0.00 0.00 1.00 0.28 

State Wildlife Management Area Bridgestone/Firestone Centennial Wilderness 

WMA 

3815 0.00 0.00 0.52 0.26 

Scenic Area (USFS) Doe River Gorge Scenic Area 1094 0.00 0.00 0.79 0.25 

State Wildlife Management Area Royal Blue WMA - Walls 483 0.00 0.00 1.00 0.25 

Wilderness Area (USFS) Big Laurel Branch Wilderness 2573 0.00 0.00 0.63 0.21 

National Forest (USFS)   977 0.00 0.00 0.63 0.20 

National Recreation Area (NPS) Big South Fork National River and Recreation 

Area 

36186 0.00 0.00 0.20 0.05 

State Natural Area Pogue Creek SNA 1045 0.00 0.00 0.17 0.04 
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Pseudacris ornata (Ornate Chorus Frog) 

Figure S58. Maxent model quality evaluation for Pseudacris ornata. Regularized training gain is 0.167, 

training AUC is 0.758, unregularized training gain is 0.380. Unregularized test gain is 0.096. Test AUC is 

0.623, standard deviation is 0.125 (calculated as in DeLong et al. 1988, Equation 2). We used 12 presence 

records for training, 3 for testing. The omission rate (for training and test records) and predicted area as a 

function of the cumulative threshold is depicted in the upper panel. The omission rate should be close to 

the predicted omission, because of the definition of the cumulative threshold (additional details under 

Text S2). The receiver operating characteristic (ROC) curve for the data is depicted in the lower panel. If 

test data are drawn from the Maxent distribution itself, then the maximum possible test AUC would be 

0.661 rather than 1; in practice the test AUC may exceed this bound (additional details under Text S2). 
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Figure S59. Current climatic suitability model for Pseudacris ornata is on a continuous scale from 0 – 

10. Forecast maps (Figure S60) are not continuous. Different thresholds were applied to the original 

continuous output for those forecasts to facilitate ensembling (i.e., combining) different scenarios. To 

facilitate comparison between this map and the forecast maps, the three thresholds applied to forecast 

maps are: fixed cumulative value 10: 3.3; minimum training presence: 3.7; maximum training sensitivity 

and specificity: 5.6.
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Figure S60. Ensemble map of threshold predictions for Pseudacris ornata in 2050 (upper map represents 

the A2a emissions scenario and the lower map represents the B2a scenario). Warmer colors represent 

areas with increased model agreement regarding the maintenance of climatic suitability. 

 

 



Barrett et al., Supplementary Material 

171 

 

Table S19.  Protected areas that contain climatically suitable habitat in 2050 within a 50 km buffer of the currently known range of P. ornata. 

Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Alabama 

State Park Blue Springs State Park 128 1.00 1.00 0.00 0.00 

Military Reservation (DOD) Fort Benning Military Reservation 4387 1.00 0.99 1.00 0.50 

Local Land Trust Preserve Alabama Land Trust 2140 1.00 0.87 0.81 0.40 

State Resort Park Lakepoint Resort State Park 229 1.00 0.83 1.00 0.33 

Conservation Easement (Ducks 

Unlimited) 

Private Land 130 1.00 0.83 0.00 0.00 

State Wildlife Management Area Barbour County WMA 7438 1.00 0.72 0.00 0.00 

National Wildlife Refuge (FWS) Eufaula NWR 1691 1.00 0.67 1.00 0.33 

Military Reservation (DOD) Fort Rucker Military Reservation 22772 0.98 0.51 0.99 0.50 

Military Reservation (DOD) Maxwell Air Force Base 612 1.00 0.50 0.00 0.00 

State Recreation Area The Wehle Tract 367 1.00 0.50 0.00 0.00 

State Historical Park The Fort Toulouse Tract 80 1.00 0.50 0.00 0.00 

State Wildlife Management Area The Wehle Tract 255 1.00 0.50 0.00 0.00 

State Mitigation Site Catoma Creek Mitigation Site 745 1.00 0.50 0.00 0.00 

National Forest (USFS) Tuskegee National Forest 3559 0.96 0.48 0.00 0.00 

State Park Chewacla State Park 247 1.00 0.33 0.00 0.00 

State Wildlife Management Area Lowndes WMA 2114 0.38 0.19 0.00 0.00 

National Forest (USFS) Five Runs Eligible Wild & Scenic 

River 

350 0.40 0.13 0.00 0.00 

State Stewardship Trust Land Solon Dixon Forestry Education 

Center 

2051 0.33 0.11 0.03 0.02 

National Forest (USFS) Conecuh National Forest 26529 0.13 0.04 0.56 0.28 

State Forest Hauss State Forest 154 0.00 0.00 1.00 0.50 

State Forest Geneva State Forest 2913 0.00 0.00 0.43 0.22 

Florida 

State Park Florida Caverns State Park 518 0.00 0.00 1.00 0.67 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Apalachee Wildlife Management 

Area 

3461 0.00 0.00 0.92 0.64 

State Park Alfred B. Maclay Gardens State 

Park 

463 0.00 0.00 1.00 0.50 

State Park Lake Jackson Mounds 

Archaeological State Park 

82 0.00 0.00 1.00 0.50 

State Park Three Rivers State Park 264 0.00 0.00 1.00 0.50 

Private Conservation 

Easement/Conservation Deed 

Restriction 

Thompson Gray Conservation 

Easement 

131 0.00 0.00 1.00 0.50 

State Wildlife Management Area Joe Budd Wildlife Management 

Area 

1223 0.00 0.00 0.78 0.39 

State Conservation Area or Park Upper Chipola River Water 

Management Area 

2935 0.00 0.00 0.76 0.38 

State Forest Lake Talquin State Forest 8108 0.00 0.00 0.54 0.27 

State Park Torreya State Park 5335 0.00 0.00 0.51 0.26 

State Conservation Area or Park Lower Escambia River Water 

Management Area 

14576 0.00 0.00 0.06 0.03 

State Forest Blackwater River State Forest 76971 0.00 0.00 0.05 0.03 

Georgia 

National Historic Site (NPS) Andersonville NHS 193 1.00 1.00 1.00 0.50 

State Park Georgia Veterans SP 600 1.00 1.00 1.00 0.50 

State Wildlife Management Area Flint River WMA 965 1.00 1.00 1.00 0.50 

State Wildlife Management Area Lawrence Pearce WMA 122 1.00 1.00 1.00 0.50 

Conservancy Easement (The 

Nature Conservancy) 

Keel Creek - Tarver Easement 498 1.00 1.00 1.00 0.50 

State Park George T. Bagby State Park 302 1.00 1.00 1.00 0.43 

State Historical Park Kolomoki Mounds State Historic 

Park 

524 1.00 1.00 1.00 0.33 

State Wildlife Management Area Lake George WMA 425 1.00 1.00 1.00 0.33 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Wildlife Management Area Chickasawhatchee WMA 7909 1.00 0.95 1.00 0.50 

State Wildlife Management Area Hannahatchee WMA 2283 1.00 0.87 1.00 0.48 

State Park Providence Canyon SP 450 1.00 0.81 1.00 0.36 

Military Reservation (DOD) Robins Air Force Base 3318 1.00 0.76 1.00 0.50 

Military Reservation (DOD) Fort Benning 68552 1.00 0.63 1.00 0.49 

State Wildlife Management Area Oaky Woods WMA 7877 1.00 0.56 1.00 0.50 

State Wildlife Management Area Elmodel WMA 642 1.00 0.50 1.00 1.00 

State Wildlife Management Area Mayhaw WMA 1813 1.00 0.50 1.00 1.00 

Conservancy Easement (The 

Nature Conservancy) 

Winecup - Erwin Trust 325 1.00 0.50 1.00 1.00 

Military Reservation (DOD) Marine Corps Logistics Base ( 

Albany) 

1434 1.00 0.50 1.00 0.97 

Nature Conservancy Fee Land Williams Bluffs Preserve 868 1.00 0.50 1.00 0.56 

National Wildlife Refuge (FWS) Bond Swamp NWR 2535 1.00 0.50 1.00 0.50 

State Park Houston County State Park/Flat 

Creek Public Fishing Area 

347 1.00 0.50 1.00 0.50 

State Natural Area Montezuma Bluffs SNA 202 1.00 0.50 1.00 0.50 

State Wildlife Management Area Ocmulgee WMA and Public Fishing 

Area 

8426 1.00 0.50 0.99 0.50 

Nature Conservancy Fee Land MeadWestvaco Three (Ft. Benning 

ACUB) 

245 1.00 0.50 1.00 0.46 

Conservancy Easement (The 

Nature Conservancy) 

Upatoi - Prevatt 454 1.00 0.50 1.00 0.44 

Nature Conservancy Fee Land Blackjack Crossing (Ft. Benning 

ACUB) 

324 1.00 0.50 1.00 0.33 

National Wildlife Refuge (FWS) Piedmont NWR 14047 1.00 0.50 0.00 0.00 

Research Natural Area (USFS) Murder Creek RNA 173 1.00 0.50 0.00 0.00 

National Forest (USFS) Chattahoochee National Forest 1162 1.00 0.50 0.00 0.00 

National Forest (USFS) Oconee National Forest 18750 1.00 0.50 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Experimental Forest (USFS) Hitchiti Experimental Forest 1875 1.00 0.50 0.00 0.00 

State Park Hamburg SP 262 1.00 0.50 0.00 0.00 

State Park High Falls SP 238 1.00 0.50 0.00 0.00 

State Park Indian Springs SP 213 1.00 0.50 0.00 0.00 

State Park Standing Boy Creek SP 640 1.00 0.50 0.00 0.00 

State Historical Park A. H. Stephens State Historic Park 441 1.00 0.50 0.00 0.00 

State Wildlife Management Area Cedar Creek WMA 732 1.00 0.50 0.00 0.00 

State Wildlife Management Area Oconee WMA 2705 1.00 0.50 0.00 0.00 

State Wildlife Management Area Ogeechee WMA 2648 1.00 0.50 0.00 0.00 

State Wildlife Management Area Rum Creek WMA 2724 1.00 0.50 0.00 0.00 

State Fishing or Hunting Unit  McDuffie Public Fishing Area and 

Fish Hatchery 

229 1.00 0.50 0.00 0.00 

State Nature or Environmental 

Education Center 

Charlie Elliott Wildlife Center 2538 1.00 0.50 0.00 0.00 

State Wildlife Management Area B. F. Grant WMA 5025 0.88 0.44 0.00 0.00 

Military Reservation (DOD) Fort Gordon 22384 0.86 0.43 0.00 0.00 

State Park F.D. Roosevelt SP 4025 0.95 0.38 0.00 0.00 

State Wildlife Management Area Sprewell Bluff SP and WMA 907 0.55 0.27 0.00 0.00 

State Wildlife Management Area Joe Kurz WMA 1507 0.10 0.05 0.00 0.00 

State Park Little Ocmulgee SP & Lodge 458 0.00 0.00 1.00 1.00 

State Park Reed Bingham SP 615 0.00 0.00 1.00 1.00 

State Natural Area Doerun Pitcherplant Bog SNA 263 0.00 0.00 1.00 1.00 

State Wildlife Management Area Horse Creek WMA 3017 0.00 0.00 1.00 1.00 

State Fishing or Hunting Unit  Paradise Public Fishing Area 545 0.00 0.00 1.00 1.00 

Conservancy Easement (The 

Nature Conservancy) 

Oakridge - Oakridge Farms LLC 802 0.00 0.00 1.00 1.00 

State Natural Area Ohoopee Dunes SNA 1096 0.00 0.00 1.00 0.88 

State Wildlife Management Area Lake Seminole WMA 3263 0.00 0.00 1.00 0.66 

State Park Seminole SP 294 0.00 0.00 1.00 0.63 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park George L. Smith SP 674 0.00 0.00 1.00 0.50 

State Park Gordonia-Alatamaha SP 190 0.00 0.00 1.00 0.50 

State Wildlife Management Area Tuckahoe WMA 6185 0.00 0.00 1.00 0.50 

State Fishing or Hunting Unit  Dodge County Public Fishing Area 180 0.00 0.00 1.00 0.50 

State Fishing or Hunting Unit  Evans County Public Fishing Area 152 0.00 0.00 1.00 0.50 

Nature Conservancy Fee Land Broxton Rocks Preserve 390 0.00 0.00 1.00 0.50 

Conservancy Easement (The 

Nature Conservancy) 

Titi Hammock - Springhill 123 0.00 0.00 1.00 0.50 

State Wildlife Management Area Bullard Creek WMA 5716 0.00 0.00 0.39 0.19 

Military Reservation (DOD) Fort Stewart 115375 0.00 0.00 0.02 0.01 

Mississippi 

State Wildlife Management Area Marion County WMA 2920 0.24 0.12 0.73 0.37 

North Carolina 

National Wildlife Refuge (FWS) Alligator River NWR 3251 1.00 0.50 1.00 0.50 

National Wildlife Refuge (FWS) Mattamuskeet NWR 4509 1.00 0.50 1.00 0.50 

State Game Land New Lake State Game Land 619 1.00 0.50 1.00 0.50 

State Coastal Reserve Buckridge Coastal Reserve 11046 1.00 0.50 1.00 0.50 

Nature Conservancy Fee Land Upper Alligator River Preserve 161 1.00 0.50 1.00 0.50 

State Game Land Gull Rock State Game Land 8140 1.00 0.50 0.98 0.49 

Wilderness Area (FWS) Swanquater Wilderness 1524 1.00 0.50 0.42 0.21 

National Wildlife Refuge (FWS) Swanquater NWR 2881 1.00 0.50 0.05 0.03 

Military Reservation (DOD) Cherry Point Marine Corps Air 

Station 

9642 0.99 0.38 0.00 0.00 

State Game Land Goose Creek State Game Land 3117 1.00 0.34 0.00 0.00 

Other Public Lands Edward R Murrow Transmitting 

Station of Voice of America 

259 1.00 0.33 1.00 0.50 

Other Public Lands Greenville Transmitting Station of 

Voice of America 

2233 1.00 0.33 1.00 0.50 

State Park Bay Tree Lake State Park 262 1.00 0.33 1.00 0.50 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Jones Lake State Park 548 1.00 0.33 1.00 0.50 

State Park Singletary Lake State Park 299 1.00 0.33 1.00 0.50 

State Natural Area Bushy Lake State Natural Area 2357 1.00 0.33 1.00 0.50 

State Game Land Caswell Farm State Game Land 52 1.00 0.33 1.00 0.50 

State Game Land Sampson County State Game Land 844 1.00 0.33 1.00 0.50 

State Game Land Suggs Mill Pond State Game Land 3338 1.00 0.33 1.00 0.50 

State Forest Bladen Lakes State Forest 13169 1.00 0.33 1.00 0.50 

State Educational Forest Turnbull Creek Educational State 

Forest 

358 1.00 0.33 1.00 0.50 

Nature Conservancy Fee Land Coharrie Creek Tract 1709 1.00 0.33 1.00 0.50 

State Park Lumber River State Park 2786 1.00 0.33 0.96 0.48 

Nature Conservancy Fee Land Hayman Petersen Wine Tract 196 1.00 0.33 0.67 0.22 

State Game Land Columbus County State Game Land 3102 1.00 0.33 0.44 0.21 

State Park Cliffs of the Neuse State Park 376 1.00 0.33 0.20 0.10 

Nature Conservancy Fee Land Waccamaw River Preserve 1107 1.00 0.33 0.12 0.06 

State Park Lake Waccamaw State Park 726 1.00 0.33 0.14 0.05 

Wilderness Area (USFS) Pocosin Wilderness 4730 1.00 0.33 0.00 0.00 

Wilderness Area (USFS) Pond Pine Wilderness 684 1.00 0.33 0.00 0.00 

Wilderness Area (USFS) Sheep Ridge Wilderness 3780 1.00 0.33 0.00 0.00 

Military Reservation (DOD) Seymour Johnson Air Force Base 1291 1.00 0.33 0.00 0.00 

State Game Land   299 1.00 0.33 0.00 0.00 

State Game Land Cherry Farm State Game Land 272 1.00 0.33 0.00 0.00 

State Game Land Light Ground Pocosin State Game 

Land 

423 1.00 0.33 0.00 0.00 

Nature Conservancy Fee Land Old Dock Savanna Preserve 93 1.00 0.33 0.00 0.00 

National Forest (USFS) Croatan National Forest 49886 0.81 0.27 0.00 0.00 

State Game Land Neuse River State Game Land 1729 0.70 0.23 0.09 0.04 

Wilderness Area (USFS) Catfish Lake South Wilderness 3433 0.55 0.18 0.00 0.00 

State Game Land Green Swamp State Game Land 6242 1.00 0.17 0.00 0.00 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

Nature Conservancy Fee Land Green Swamp Preserve 6418 1.00 0.17 0.00 0.00 

State Game Land Angola Bay State Game Land 13164 0.77 0.13 0.00 0.00 

State Game Land Cape Fear River Wetlands State 

Game Land 

324 0.60 0.10 0.00 0.00 

National Wildlife Refuge (FWS) Roanoke River NWR 7337 0.20 0.10 1.00 0.50 

National Wildlife Refuge (FWS) Pocosin Lakes NWR 42932 0.19 0.09 1.00 0.50 

Nature Conservancy Fee Land Angola Bay Tract 6073 0.52 0.09 0.00 0.00 

Nature Conservancy Fee Land Prigden Tract 351 0.50 0.08 0.00 0.00 

State Game Land Roanoke River State Game Land 4043 0.15 0.07 0.92 0.46 

National Wildlife Refuge (FWS) Cedar Island National Wildlife 

Refuge 

5135 0.13 0.06 0.00 0.00 

Military Reservation (DOD) Camp Lejeune Marine Corps Base 49697 0.17 0.06 0.00 0.00 

Nature Conservancy Fee Land Bear Garden Tract 5665 0.05 0.01 0.00 0.00 

State Game Land Holly Shelter State Game Land 25201 0.03 0.01 0.00 0.00 

State Park Pettigrew State Park 1323 0.00 0.00 1.00 0.50 

State Game Land Bachelor Bay State Game Land 1809 0.00 0.00 1.00 0.50 

State Game Land Bertie County State Game Land 763 0.00 0.00 1.00 0.50 

State Game Land Chowan Swamp State Game Land 941 0.00 0.00 1.00 0.50 

State Game Land Lantern Acres State Game Land 651 0.00 0.00 1.00 0.50 

State Game Land Rhodes Pond State Game Land 142 0.00 0.00 1.00 0.50 

State Game Land Van Swamp State Game Land 2232 0.00 0.00 1.00 0.50 

Nature Conservancy Fee Land Devil's Gut Preserve 404 0.00 0.00 1.00 0.50 

Conservancy Easement (The 

Nature Conservancy) 

Roanoke River - TNC/GP 

Partnership 

8443 0.00 0.00 1.00 0.50 

State Park Raven Rock State Park 1854 0.00 0.00 0.85 0.42 

State Game Land Nicholson Creek State Game Land 418 0.00 0.00 0.60 0.30 

Military Reservation (DOD) Fort Bragg Military Reservation 36201 0.00 0.00 0.24 0.12 

South Carolina 

State Wildlife Management Area McBee WMA 226 1.00 0.50 0.67 0.33 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Park Goodale SP 307 1.00 0.50 0.00 0.00 

State Park Myrtle Beach SP 134 1.00 0.33 0.00 0.00 

State Heritage Preserve Cartwheel Bay Heritage Preserve 239 1.00 0.33 0.00 0.00 

State Heritage Preserve Waccamaw River Heritage Preserve 1758 1.00 0.33 0.00 0.00 

State Heritage Preserve Lewis Ocean Bay Heritage Preserve 2551 0.94 0.31 0.00 0.00 

State Heritage Preserve Little Pee Dee River Heritage 

Preserve 

1557 0.78 0.26 0.00 0.00 

Military Reservation (DOD) Myrtle Beach Air Force Site 686 0.67 0.22 0.00 0.00 

National Wildlife Refuge (FWS) Carolina Sandhills NWR 18210 0.43 0.21 0.10 0.05 

State Forest Sand Hills State Forest 18579 0.26 0.13 0.85 0.43 

State Heritage Preserve Tom Yawkey Wildlife Center 

Heritage Preserve 

619 0.22 0.07 0.00 0.00 

Military Reservation (DOD) McEntire Air National Guard 

Station 

966 0.00 0.00 1.00 0.50 

Military Reservation (DOD) North Air Force Auxiliary Field 662 0.00 0.00 1.00 0.50 

Military Reservation (DOD) Shaw AFB 1292 0.00 0.00 1.00 0.50 

National Park (NPS) Congaree NP 2317 0.00 0.00 1.00 0.50 

Wilderness Area (NPS) Congaree Swamp National Park 

Wilderness 

6387 0.00 0.00 1.00 0.50 

State Park Lake Warren SP 141 0.00 0.00 1.00 0.50 

State Park Long Bluff Property 120 0.00 0.00 1.00 0.50 

State Park Poinsett SP 403 0.00 0.00 1.00 0.50 

State Park Santee SP 995 0.00 0.00 1.00 0.50 

State Historic Site Rivers Bridge SHS 160 0.00 0.00 1.00 0.50 

State Natural Area Lee SNA 1148 0.00 0.00 1.00 0.50 

State Heritage Preserve Longleaf Pine Heritage Preserve 346 0.00 0.00 1.00 0.50 

State Heritage Preserve Lynchburg Savanna Heritage 

Preserve 

122 0.00 0.00 1.00 0.50 

State Heritage Preserve Segars-McKinnon Heritage Preserve 304 0.00 0.00 1.00 0.50 
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Type of protected area Name 

Area 

(ha) 

B2a 

percent 

B2a 

weighted 

A2a 

percent 

A2a 

weighted 

State Fishing or Hunting Unit  Cohen Campbell State Fish 

Hatchery/Styx Compund 

99 0.00 0.00 1.00 0.50 

State Forest Manchester State Forest 11825 0.00 0.00 1.00 0.50 

Other State Land South Carolina Penitentiary State 

Farm Number One 

2159 0.00 0.00 1.00 0.50 

Nature Conservancy Fee Land Peachtree Rock Preserve 136 0.00 0.00 1.00 0.50 

Military Reservation (DOD) Fort Jackson Military Reservation 21215 0.00 0.00 0.90 0.45 

State Recreation Area Cheraw SRA 2848 0.00 0.00 0.79 0.39 

State Nature or Environmental 

Education Center 

James W. Webb Wildlife Center 2232 0.00 0.00 0.66 0.33 

State Park Sesquicentennial SP 629 0.00 0.00 0.63 0.31 

National Wildlife Refuge (FWS) Santee NWR 2778 0.00 0.00 0.59 0.29 

State Wildlife Management Area Palachucola WMA 2893 0.00 0.00 0.25 0.13 
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Text S2. Interpreting plots of model quality  

 

The first model evaluation plot in each of the species-specific analyses shows how testing (blue line) and 

training (green line) omission and predicted area vary with choice of the threshold for climatic suitability 

(cumulative threshold on the X-axis). If the test data are drawn from a maxent distribution (i.e., if the 

model is “good”), the blue and green lines should follow the black lines. The red line depicts how well the 

model does at discriminating suitable locations from “background” or random locations in the modeled 

area. 
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The key to interpreting the “Sensitivity vs. 1 – Specificity plots,” plots, is knowing that the closer the red 

(training data) and blue (test data) lines are to the upper left corner of the plot, the better the model. The 

y-axis on a receiver operating curve plot (as seen above) traditionally corresponds to true presence rate. 

Here, 1-omission is just another way of representing that.  One should expect the probability of correctly 

predicting presence to be higher as the “fractional area predicted” is increased. For example, on the far 

right of the x-axis (100% or 1), which represents the fractional area predicted, it is assumed that all 

modeled habitat is suitable. This would imply that any known localities are going to be predicted 

correctly (1 on the y-axis). The real interest in estimating model quality is in evaluating how well the 

model does at correctly predicting presences when less of the modeled area is labeled suitable. 

Essentially, how “quickly” the red and blue lines plateau, and, concurrently increase the area under the 

curve (AUC). 
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