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Figure S1:SDM’s Sensitivity and Specificity. left panels: simulat@oservations (open
circles = 1; filled circles = 0) and species dimttion models 1 to 5 (probabilities in
linear scale black = 0 to white = 1). Right pan@&ISS profiles (solid bold lines) for
simulated SDM predictions compared to 1000 valatatiata points. Models’ sensitivity
(i.e. proportion of accurately predicted presenceshown with a thin solid line, and

specificity (i.e. proportion of accurately preditgtabsences) is shown with a dashed line.
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Figure S2 BSEL model uncertainty. Mode of probability ofsglovation and length of
the 95% CI over the study area, for the final BS&tdel.
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Appendix S1. Bayesian spatially expanded logisti@SEL) model and model

selection procedure

We developed a Bayesian spatially expanded logB&EL) model (Casetti 1997;
Congdon 2003) to obtain the probability of obsanratat non-visited locations. Non-
visited locations were randomly located with themeadensity as the observed locations
(~0.0004/kn). Given the nature of presence-only data, prediptebabilities combine
the probability of the species being at the locattbe probability of an observer being at
the same location, and the probability of the obesefinding the species (Lokab al.
2010). We assume that observations at every natediwcation are distributed
according to a Bernoulli distributioBbs, ~ Bernoulli@’;), wherep'; is ana priori
probability distribution generated from confirmelkservations (Fig. 2b). We generated
thea priori probability distribution as a quadratic densityried raster layer using the R
package $plancs’ (Rowlingsonet al. 2013). By generating a prior distribution from the
observations, we assume that the entire studymdwis been sampled with the same
intensity.

We then modelled observatio@bs according to a logistic modedbs ~
Bernoulli(p), and logitp) = ¢ + o V + By - V, wherep; is the probability of observing
the species at locatianlogit the logistic link functiong is the regression intercept, and
Vi is @ matrix for the environmental variableshe spatially expanded model (Casetti
1997; Congdon 2003) assumes that the effect okplamatory variable on the response
variablep; varies among the observed locations. This assumgiparticularly
convenient when fitting species distribution maaleing large ranges, where the species
can be locally adapted to e.g. temperature rangesliin & Hanski 1997; Nilsson-
Ortmanet al. 2013). The model allows estimating fixed paranse(s; i.e. without
spatial variability) and flexible parametefl;{ that correct for the spatial variation of the

effect parameteuw,, as well as for spatial autocorrelation on thecobegtions. The
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parametefy,; is further modelled a8y = X;* yxv+ Yi* Yy, Whereyy y vy are correction
parameters for coordinatgsandy;. The combined effect (fixed and flexible) of vénlia
v varies for every location, and is described as= o, + B, with an average of, =

ty + Bo.

The final model presented (Table 1) is the resiudt selection procedure based on
the deviance information criterion (DIC), an infation-theoretic criterion that is
appropriate for Bayesian hierarchical modellingiégplhalter et al. 2002). The lower the
DIC, the better the model is able to predict a deta set, and thus, the DIC penalizes for
increasing model complexity just as the commonkduskaike’s information criterion
(AIC; Burnham & Anderson 2002). First, we companeadels for each independent
environmental variable with a null model (i.e. omgluding the intercept parametgx.
Then, we built the final model with a forward stepavprocedure, following the DIC
ranking of the variables (Tables S2). We used estiold of 10 DIC units to consider
model improvement. A model could include correlatadables if the later added
variable improved the model fit, according to tvemparameterized models criterion

(Reichert & Omlin 1997).
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88 Table S1.Complete list of observations

ID Source X Y

1 1 -62.883 -38.483

2 4 -60.283 -22.350

3 1 -62.618 -39.810

4 2 -64.250 -27.733

5 4 -64.760 -40.600

6 4 -62.453 -23.467

7 4 -65.541 -41.042

8 1 -66.669 -37.155

9 9 -67.615 -37.353
10 9 -64.564 -37.285
11 1 -62.816 -41.030
12 3 -60.000 -22.500
13 3 -62.980 -40.800
14 3 -62.680 -39.480
15 3 -65.470 -28.050
16 3 -61.200 -27.220
17 4 -60.450 -26.780
18 4 -60.430 -26.350
19 3 -61.170 -26.520
20 9 -60.620 -25.950
21 3 -61.280 -27.320
22 3 -60.220 -26.870
23 3 -64.230 -31.480
24 3 -63.970 -31.620
25 4 -63.930 -31.650
26 3 -64.570 -31.480
27 2 -63.430 -30.750
28 4 -63.620 -31.330
29 3 -63.580 -30.350
30 3 -63.580 -30.400
31 3 -58.680 -32.470
32 3 -67.500 -30.000
33 3 -63.580 -30.150
34 3 -67.680 -37.800
35 3 -67.620 -37.370
36 3 -66.930 -36.250
37 3 -66.230 -37.550
38 3 -65.920 -38.150
39 3 -66.400 -38.720
40 3 -65.650 -37.320
41 3 -64.600 -37.380
42 3 -66.820 -28.550
43 3 -68.000 -33.470
44 3 -68.070 -33.580
45 3 -68.000 -33.850
46 3 -67.970 -34.050
47 3 -68.400 -34.580
48 3 -67.900 -34.830
49 3 -67.900 -34.830
50 3 -68.250 -34.830
51 3 -67.920 -34.220
52 3 -67.880 -34.480
53 3 -67.900 -34.600
54 3 -68.780 -32.970
55 3 -68.100 -38.030
56 3 -65.680 -39.270
57 3 -65.480 -39.100
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-64.970
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-64.630
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-65.500
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-57.880
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-20.546
-20.489
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241 5 -68.478 -37.480
242 5 -67.835 -30.863
243 5 -66.660 -31.837
244 9 -69.916 -40.029

89
90 Sources

91 1: Buskirk (1993)

92 2: Cabrera (1998)

93 3: The EMYSystemHttp://emys.geo.orst.edu/cgi-bin/emysmap?tn=138§kimno)
94  4: Ernst (1998)

95 5: Fritz etal. (2012)

96 6: Gonzales et al. (2006)

97 7. Ergueta & Morales (1996)

98 8: Richard (1999)

99 9: Waller (1986)
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Table S2 Explanatory variables and model selection

Explanatory variables included in the analysis.l&aw belongs to an
independent model, showing the deviance informatraarion (DIC), and
its difference A) with the DIC of a null model (i.e. a model withlg
intercept parameters). Color shades are a vislatb@rderADIC from
gratest (red) to smallest (green).

Variable |DIC | ADIC |
Null 1487.2' 0.0
biol Annual Mean Temperature 851.-
bio2 Mean Diurnal Rande 1253.6 233.6
bio3 Isothermality 1186.0 301.2
bio4 Temperature Seasonality 1019.0/ 468.3
bio5 Max Temperature of Warmest Month 891/ 595.7
bio6 Min Temperature of Coldest Month 116 323.8
bio7 Temperature Annual Range 1113.5 373.8
bio8 Mean Temperature of Wettest Quarter 100 484.3
bio9 Mean Temperature of Driest Quarter 138 101.4
biol0 Mean Temperature of Warmest Quarter 9415422
biol1 Mean Temperature of Coldest Quarter 98¢ 498.7
biol2 Annual Precipitation 1304. 183.1
biol3 Precipitation of Wettest Month 1321 165.3
biol4 Precipitation of Driest Month 1274 212.6
biol5 Precipitation Seasonality 1281.8 205.5
biol6 Precipitation of Wettest Quarter 129: 193.8
biol7 Precipitation of Driest Quarter 1291 196.1
biol8 Precipitation of Warmest Quarter 121:273.8
biol9 Precipitation of Coldest Quarter 1251235.8
himpact | Areas of human impacto over the bioSfere 1368.6 118.6
globedem| Altitude 1406.2 81.0
LAIM Leaf Area Index 1296.2 191.0
iflworld World intact forest 1479.. 7.8

! Mean of monthly (max temp - min temp)
2 (bio2/bio7) * 100
3 standard deviation *100.

4 bio5-bio6

5 coefficient of variation

% binomial

12



104 Table S3.Presence dfhelonoidis chilensis on protected areas in Argentina and Bolivia.
Table S3.2: Argentinean protected areas and probabilitiesbgkrvation (p) o€helonoidis
chilensis predicted by the Bayesian Spatially Expanded Ltag{8SEL) model and by
MaxEnt. For BSEL the length of the 95% crediblemal is ( 95% CI) shown.

O© O0O~NO Ol b WN P

A D W WWWWWWWWWNDNDNDNDNDNMNDNMNNNMNNN~PERPRPEPERPERPEPRPRERPRR
P O OO0 ~NO OO PPWNPEPOOOWONOOUPMWNPOOONOO G MAWDNLEDRO

Independent
Protected Area p(BSEL) L 95% ClI p(MaxEnt) Observation
Monte de las Barrancas 0.89 0.08 0.68 0
Sierra de las Quijadas 0.88 0.11 0.63 1
Valle Fértil 0.87 0.27 0.64 1
Telteca 0.86 0.13 0.65 1
Quebracho de la Legua 0.85 0.09 0.57 0
Chancani 0.84 0.15 0.6 0
Copo 0.82 0.16 0.48 1
Guasamayo 0.74 0.16 0.46 0
Limay Mahuida 0.71 0.2 0.67 1
La Reforma (Univ.) 0.7 0.18 0.66 1
Bahia de San Antonio 0.7 0.24 0.59 0
La Humada 0.69 0.18 0.63 0
La Reforma 0.69 0.19 0.66 0
Talampaya 0.68 0.32 0.46 1
Pichi Mahuida 0.67 0.19 0.68 1
Punta Delgada 0.66 0.43 0 0
Ischigualasto (o0 Valle de La Luna) 0.65 0.27 0.45 1
Salitral Levalle 0.64 0.2 0.66 0
Caleta Valdés 0.63 0.22 0.28 0
Auca Mahuida 0.61 0.28 0.26 1
Lihué Calel 0.61 0.2 0.65 1
Meseta de Somuncuréa 0.59 0.19 0.59 0
Formosa 0.59 0.18 0.43 1
El Payén 0.56 0.26 0.02 1
Mar Chiquita 0.56 0.19 0.67 0
Santa Ana 0.52 0.2 0.2 0
Parque Luro 0.45 0.2 0.61 0
Pampa del Indio 0.45 0.2 0.42 1
Los Palmares 0.45 0.18 0.68 0
Laguna La Felipa 0.43 0.2 0.64 0
Laguna Guatrache 0.42 0.23 0.59 0
Agua Dulce 0.41 0.24 0.13 0
El Mangrullo 0.4 0.32 0.34 0
Vaquerias 0.39 0.23 0.53 0
Laguna de Llancanelo 0.39 0.25 0 0
Lagunas y Palmares 0.37 0.2 0.31 0
La Florida P. 0.35 0.23 0.08 0
Presidencia de la Plaza 0.3 0.18 0.33 0
Chaco 0.29 0.18 0.31 0
La Quebrada 0.26 0.23 0.54 0
Don Guillermo 0.26 0.19 0 0

13
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La Norma

Quebrada del Portugués
El Rey

Potrero 7-B (Los Quebrachales)
Aguas Chiquitas

La Loca

Ibera

Del Medio - Los Caballos
Rio Pilcomayo

Calilegua

Laguna Hu

Quebrada del Condorito
Mburucuya

General Obligado

El Leoncito

Baritu

Campo General Belgrano
Bosques Petrificados de Jaramillo
Sierra de San Javier
Acambuco

Campo Salas

Pre Delta Diamante

Vira Pita

Potrero de Yala

Los Cardones

Lago Urugua-i

Bosque Petrificado Sarmiento
Ilguazu

Otamendi

El Tromen

Laguna Blanca (Neuquén)
Laguna Blanca

Litoral Chaquefio

Cabo Blanco

Cerro Currumahuida
Laguna Aleusco

Los Andes

Volcan Tupungato
Laguna de los Pozuelos BioRes
(National)

Campo de los Alisos
Lago Puelo
Olaroz-Cauchari

Salto Encantado del Valle del Cufia

Pira
Apipé Grande
Esperanza

0.25
0.23
0.22
0.22
0.22
0.21
0.2
0.19
0.18
0.17
0.17
0.14
0.12
0.12
0.12
0.1
0.1
0.09
0.08
0.08
0.08
0.079
0.06
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.02

0.02
0.02
0.01
0.01

0.01
0.01
0.01

0.18
0.23
0.21
0.18
0.21
0.18
0.18
0.16
0.17
0.17
0.12
0.21
0.15
0.12
0.21
0.23
0.18
0.12
0.19
0.11

0.1

0.1
0.09
0.11
0.13
0.18
0.09
0.16
0.07
0.13
0.12
0.11
0.07
0.09
0.09
0.05
0.07
0.09

0.16
0.14
0.06
0.04

0.03
0.05
0.12
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Saltito

Laguna Los Juncos

Punta Lara

Nahuel Huapi Parl

Rio Limay

Lanin

Los Alerces
Copahue-Caviahue

El Destino (P. Costero del Sur)
Urugua-i

Nahuel Huapi Parque
Nahuel Huapi Reserva
Selva Marginal de Hudson
Divisadero Largo

El Manzano Historico

Lago Baggilt

Aconcagua

Cafnada Molina

Nant y Fall (Arroyo Las Caidas)
Papel Misionero

Laguna Brava

Alto Andina de la Chinchilla
Colonia Benitez

Laguna La Salada

La Loma del Cristal
Moconé

Yacuy

Florencio de Basaldua
Carpincho

Los Sosa

Guarani

Cruce Caballero

Cerro Azul (E.E.A)

E.E.A. Anexo Cuartel Rio Victoria
De la Sierra Crovetto
Guardaparque Horacio Foerster
Pifalito

General Belgrano

Los Arrayanes

Isla Botija

Sierra del Tigre

Punta Marquez

Lago Guacho

Punta Norte

Cerro Alcazar

La Florida R.

El Estero
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134
135
136
137
138
139
140
141
142
143
144

Isla Laguna Alsina 0 0 0 0
Yaboti 0 0.02 0 0
Golfo San José 0 0 0 0
Perito Moreno 0 0.01 0.01 0
Los Glaciares 0 0.03 0 0
Ira Hiti 0 0 0 0
Cabo dos Bahias 0 0 0.01 0
Cayasta 0 0 0 0
El Pozo 0 0 0 0
Punta Piramides 0 0 0 0
Punta Loma 0 0 0 0

Table S3.Z Bolivian protected areas and probabilities ofevlaation (p) ofChelonoidis
chilensis predicted by the Bayesian Spatially Expanded Ltag{8SEL) model and by
MaxEnt. For BSEL the length of the 95% crediblemal is ( 95% CI) shown.
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Independent
Protected Area P(BSEL) L95%Cl p(MaxEnt) Observation
Area de proteccion del Quebracho
Colorado 0.28 0.27 0.38 0
Kaa-iya del Gran Chaco 0.16 0.23 0.2 1
Isiboro Securé 0.09 0.8 0 0
Tariquia 0.09 0.14 0.03 0
Madidi 0.05 0.35 0 0
Area de proteccion del Pino del Cerro 0.04 0.13 0 0
Otuquis 0.04 0.08 0.14 1
Pilén Lajas 0.04 0.35 0 0
Carrasco 0.03 0.3 0.01 0
Cordillera de Sama 0.03 0.19 0 0
Ifao 0.03 0.04 0.05 1
Apolobamba 0.02 0.28 0 0
Cotapata 0.02 0.12 0 0
Cotapata 0.02 0.12 0 0
Amboré 0.01 0.04 0 0
Amboré 0.01 0.05 0 0
El Palmar 0.01 0.02 0.02 0
Estancias San Rafael 0.01 0.03 0 0
Noel Kempff Mercado 0.01 0.02 0.02 0
Rios Blanco y Negro 0.01 0.03 0.02 0
San Matias 0.01 0.01 0 0
Toro Toro 0.01 0.02 0.01 0
Tunari 0.01 0.05 0.01 0
Cavernas del Repechon 0 0 0 0
Cerro Tapilla 0 0 0 0
Eduardo Avaroa 0 0.02 0 0
Estacion Bioldgica del Beni 0 0 0 0
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28
29
30
31
32
33
34
35
36
37
38

Flavio Machicado Viscarra
Huancaroma
Incacasani Altamachi
Las Barrancas

Llica

Madidi

Mallasa

Mirikiri

Sajama

Tuni Condoriri

Yura
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