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Appendix 1
Table A1l. Characteristics of Brazilian Araucaria forest sites that were used in the analysis.
All sites (except for Misiones, Argentina) were located in the south and south-eastern Brazil.

Sites are ordered by latitude.

Site Coordinates Inclusion criteria Effort m’ Species Source
richness
Latitude Longitude
Encruzilhada do Sul 30°30'S 52°42'W DBH >5 c¢cm 3000 40 Giongo &
Waechter (2007)
Séo Francisco de 29°28'S 50°13'W DBH > 10 ¢cm 6300 57 Mello (2006)
Paula
Séo Francisco de 29°28'S 50°13'W All shrub/tree spp. 1200 68 **
Paula
Sdo Francisco de 29°23'S 50°23'W > 2 m tall 972 69 Rosario (2001)
Paula
Sao Francisco de 29°23'S 50°23'W GBH* >30 cm 9990 66 Longui et al.
Paula (2006)
Séo Francisco de 29°23'S 50°23'W > 50 cm tall 1050 41 Fontoura et al.
Paula (2006)
Sao Francisco de 29°23'S 50°23'W DBH >5 cm 2900 40 Sonego et al.
Paula (2007
Aratinga 29°23'S 50° 14'W All shrub/tree spp. 1200 49 **
Nova Petropolis 29°22°S  51°05°W All shrub/tree spp. with ? 96 Grings & Brack
DBH > 5 cm and > 4 m tall (2009)
Cambara do Sul 29°10'S 50°07' W All shrub/tree spp. 1200 58 **
Caxias do Sul 29°00'S 50°55'W DBHY > 5 cm 8000 34 Rondon Neto et
al. (2002)
Nova Prata 28°56'S 51°53'W GBH > 30 cm 10000 50 Nascimento et
al. (2001)
Vacaria 28°40'S 50°56' W >2 m tall 2500 43 Mauhs & Backes
(2002)
Bom Jardim da Serra  28°19'S 49°33'W All shrub/tree spp. ? 32 Eskuche (2007)
Muitos Capdes 28°13'S 51°10' W DBH>5cm 4800 42 Jarenkow &
Baptista (1987)
Campo Belo do Sul 28°00'S 50°49'W DBH > 10 cm 9600 62 Formento et al.
(2004)
Faxinalzinho 27°20'S 52°40'W GBH>15cm 10000 72 Leyser et al.
(2009)
Cagador 26°50'S 50°55'W > 60 cm tall 100000 45 Silva et al.
(1997)
Cagador 26°47'S 51°01'W DBH >5 c¢cm PCQM1§ 49 Negrelle & Silva
(1992)
Misiones 26°30'S 53°56'W DBH >4.8 cm 16400 104 Rios et al. (2008)
Rio do Rastro 26°12'S 51°06' W GBH>15cm 1200 29 Curcio et al.
(2007)
Araucaria 25°35'S 49°20' W GBH=>15cm 2000 45 Carvalho et al.
(2009)
Rio do Rastro 25°35'S 49°25'W GBH>15cm 1200 24 Curcio et al.
(2007)
Sdo Jodo do Triunfo 25°34'S 50°05'W DBH > 10 cm 35000 43 Sanquetta et al.
(2000)
Sdo Jodo do Triunfo 25°34'S 50°05'W DBH >20 cm 9000 39 Schaaf et al.
(2005)
Irati 25°28'S 50°38'W All shrub/tree spp. ? 81 Carvalho (1980)
Fernandes Pinheiro 25°27'S 50°38'W DBH > 10 cm 18000 96 Galvio et al.
(1989)
Fernandes Pinheiro 25°27'S 50°38'W All shrub/tree spp. ? 108 Carvalho (1980)
Guarapuava 25°21'S 51°28'W DBH >4.8 cm 3200 42 Cordeiro &
Rodrigues
(2007)
Colombo 25°20'S 49° 14' W DBH > 15 cm PCQM1Y 42 Silva & Marconi
(1990)
Colombo 25°20'S 49° 14 W DBH>5cm 7200 53 Oliveira & Rotta

(1982)



Ponta Grossa 25°13'S 50°15'W DBH > 15 cm PCQMi# 35 Negrelle &
Leuchtenberger
(2001)
Campos Gerais 25°02'S 50°04'W  All shrub/tree spp. across 15 ? 39 Moro et al.
transects (31-76 m long) (2007)
Tibagi 24°31'S 50°25'W DBH>5cm 10000 109 Dias et al.
(1998)
Serra de 23°43'S 46° 57 W DBH >5 cm PCQM1§§ 239 Catharino et al.
Paranapiacaba (2006)
Iperd 23°25'S 47°35'W GBH > 15 cm 11200 112 Albuquerque &
Rodrigues
(2000)
Campos do Jorddo 22°42'S 45°30'W All shrub/tree spp. ? 207 ok
Camanducaia 22°44'S 45°55'W All shrub/tree spp. ? 101 Hkk
Visconde de Maua 22°20'S 44°36' W All shrub/tree spp. ? 187 Pereira et al.
(2006)
Bocaina de Minas 22°14'S 44°34'W > 300 cm tall 10400 118 Pereira et al.
(2006)
Bocaina de Minas 22°13'S 44°34'W DBH >5 c¢cm 10400 221 Carvalho et al.
(2005)
Bocaina de Minas 22°10'S 44°28' W > 300 cm tall 4000 81 Pereira et al.
(2006)
Santa Rita de Caldas 22°05'S 46°21'W DBH>5cm 10000 107 Loures et al.
(2007)
Aiuruoca 22°01'S 44°36' W All shrub/tree spp. ? 227 Pereira et al.
(2006)
Lavras 21°20'S 44° 58' W DBH >5 c¢cm 24000 373 Dalanesi et al.
(2004)

*GBH: Girth at breast height

+DBH: Diameter at breast height

tPCQM: Point-centred quadrat method

§490 points, 10 m interval

479 points, 10 m interval

#75 points, 25 m interval

§§ 600 points, 10 m interval

** data kindly provided by Rodrigo S. Bergamin

*#* data kindly provided by Ary T. Oliveira-Filho
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Appendix 2
Table A2. Principal coordinates of neighborhood matrices (PCNM) computed for Brazilian

Araucaria forests. Distance of truncation = 270.3 km.

Site PCNM PCNM PCNM PCNM PCNM PCNM PCNM
1 2 3 4 5 6 7
Encruzilhada do Sul 0.1385 0.0389 -0.2582 0.0348 04671 -0.3978 0.1415
Sdo Francisco de Paula 3 0.1867 0.0792 -0.1433 -0.0107 0.0191 0.0679 0.0484
Sio Francisco de Paula 6 0.1867 0.0792 -0.1433 -0.0107 0.0191 0.0679  0.0484
Sao Francisco de Paula 1 0.1869 0.0795 -0.1428 -0.0108 0.0198 0.0656  0.0504
Sao Francisco de Paula 2 0.1869 0.0795 -0.1428 -0.0108 0.0198  0.0656  0.0504
Sio Francisco de Paula 4 0.1869 0.0795 -0.1428 -0.0108 0.0198 0.0656  0.0504
Sdo Francisco de Paula 5 0.1869 0.0795 -0.1428 -0.0108 0.0198 0.0656  0.0504
Aratinga 0.1868 0.0793 -0.1428 -0.0108 0.0182 0.0683  0.0486
Nova Petropolis 0.1869 0.0794 -0.1424 -0.0104 0.0263  0.0548  0.0572
Cambara do Sul 0.1712  0.0883 -0.0177 -0.0352 -0.2850 02386 -0.3122
Caxias do Sul 0.1736  0.1071  0.1209 -0.0140 0.0430 -0.2721 -0.0969
Nova Prata 0.1715  0.1056  0.1259 -0.0120 0.0580 -0.2863 -0.0854
Vacaria 0.1730  0.1073  0.1269 -0.0143  0.0390 -0.2743 -0.1001
Bom Jardim da Serra 0.1611 0.0989 0.0537 -0.0455 -0.3306 0.0087 -0.3070
Muitos Capdes 0.1520 0.1123  0.2354 -0.0269 -0.1665 0.1802  0.2622
Campo Belo do Sul 0.1514  0.1123 02360 -0.0272 -0.1702 0.1818  0.2624
Faxinalzinho 0.0179 0.0408 0.5541 0.0695 03587 0.0067  0.0805
Cagador 1 20.1085 0.1436 02727 -0.0452 -0.2169 -0.1553 -0.2643
Cagador 2 20.1195 0.1361 02769 -0.0344 -0.0901 -0.3209 0.0148
Misiones 0.0022 -0.0467 0.1629 0.1242  0.5242  0.4995 -0.4735
Rio do Rastro 1 20.1655 0.1008 0.1683 -0.0083 -0.0012 0.2600  0.5382
Araucéria 20.1871 0.0775 -0.0884 -0.0129 -0.0098 0.0031 -0.0269
Rio do Rastro 2 20.1874 0.0777 -0.0882 -0.0131 -0.0100 0.0028 -0.0262
Sio Jodo do Triunfo 1 -0.1884 0.0786 -0.0862 -0.0135 -0.0106 0.0010 -0.0208
Sio Jodo do Triunfo 2 -0.1884 0.0786 -0.0862 -0.0135 -0.0106 0.0010 -0.0208
Trati 20.1882  0.0785 -0.0846 -0.0134 -0.0101 0.0009 -0.0169
Fernandes Pinheiro 1 -0.1882 0.0785 -0.0847 -0.0134 -0.0100 0.0010 -0.0169
Fernandes Pinheiro 2 -0.1882 0.0785 -0.0847 -0.0134 -0.0100 0.0010 -0.0169
Guarapuava -0.1848 0.0807 0.0496 0.0087 0.1514 0.0065 0.0604
Colombo 1 20.1868 0.0771 -0.0899 -0.0126 -0.0086 0.0052 -0.0282
Colombo 2 20.1868 0.0771 -0.0899 -0.0126 -0.0086 0.0052 -0.0282
Ponta Grossa -0.1883 0.0783 -0.0874 -0.0133 -0.0091 0.0033 -0.0201
Campos Gerais -0.1880 0.0780 -0.0889 -0.0130 -0.0082 0.0051 -0.0219
Tibagi -0.1865 0.0768 -0.0897 -0.0122 -0.0051 0.0091 -0.0207
Serra de Paranapiacaba 0.0015 -0.1505 -0.0151 0.5604 -0.0981 -0.0313 0.0154
Iper6 0.0015 -0.1498 -0.0152 0.5592 -0.0971 -0.0303 0.0146
Campos do Jorddo 0.0024 -0.2949 0.0079 0.1406 -0.0865 -0.0498 0.0313
Camanducaia 0.0024 -0.2942 0.0076 0.1480 -0.0878 -0.0504 0.0317
Visconde de Maud 0.0022 -0.2693 0.0153 -0.2145 0.0037 -0.0043  0.0029
Bocaina de Minas 1 0.0022 -0.2693 0.0153 -02149 0.0039 -0.0042 0.0028
Bocaina de Minas 2 0.0022 -0.2693 0.0153 -0.2149 0.0039 -0.0041  0.0028
Bocaina de Minas 3 0.0022 -0.2690 0.0153 -0.2153 0.0043 -0.0038  0.0025
Santa Rita de Caldas 0.0024 -0.2927 0.0075 0.1484 -0.0869 -0.0496 0.0311
Aiuruoca 0.0022 -0.2693 0.0153 -02152 0.0040 -0.0041  0.0027

Lavras 0.0022  -0.2680 0.0151 -0.2131 0.0045 -0.0034 0.0022




Table A3. Present-day environmental variables (1950-2000) for Brazilian Araucaria forests.
AMT) Annual mean temperature. TSE) Temperature seasonality. MTC) Minimum
temperature of the coldest month. AMR) Annual mean rainfall. RSE) Rainfall seasonality.

ALT) Altitude. Data provided by WorldClim 1.4 (Hijmans et al., 2005). Spatial resolution = 1

2

km"”.
Site AMT TSE MTC AMR RSE ALT
0 ® (O (mm) () (m
Encruzilhada do Sul 18.10 3324 8.90 1524 11 422
Séo Francisco de Paula 3 14.9 2714 6.30 2003 8 924
Séo Francisco de Paula 6 14.90 2714 6.30 2003 8 924
Sao Francisco de Paula 1 1510 2881  6.30 2086 9 902
Séo Francisco de Paula 2 15.1 2881 6.30 2086 9 902
Séo Francisco de Paula 4 15.1 2881 6.30 2086 9 902
Sdo Francisco de Paula 5 15.1 2881 6.30 2086 9 902
Aratinga 15.1 2819 6.40 2002 9 897
Nova Petropolis 17.7 2948 9.10 1752 11 514
Cambara do Sul 15 2707 6.40 1908 10 956
Caxias do Sul 16.1 2870 7.70 1942 11 900
Nova Prata 19.1 3146 9.20 1605 10 430
Vacaria 16.5 2875 7.80 1808 11 847
Bom Jardim da Serra 12.8 2548 5.20 1772 15 1527
Muitos Capdes 16.3 2956 7.30 1758 10 907
Campo Belo do Sul 15.9 3006 6.50 1666 11 977
Faxinalzinho 19 2918 10.00 1932 10 639
Cagador 1 15.7 3139 4.80 1711 11 1010
Cacador 2 16.5 3244 5.30 1707 12 887
Misiones 18.1 3317 6.50 1892 12 677
Rio do Rastro 1 17.5 3106 6.70 1669 15 866
Araucaria 17 2716 7.50 1280 28 898
Rio do Rastro 2 17 2775 7.40 1302 28 865
Séo Jodo do Triunfo 1 17.1 2983 6.80 1439 28 879
Séo Jodo do Triunfo 2 17.1 2983 6.80 1439 28 879
Irati 17.3 3000 6.80 1487 26 873
Fernandes Pinheiro 1 17.6 2995 7.10 1473 26 810
Fernandes Pinheiro 2 17.6 2995 7.10 1473 26 810
Guarapuava 17.1 2671 7.60 1704 18 1074
Colombo 1 17 2614 7.80 1510 28 948
Colombo 2 17 2614 7.80 1510 28 948
Ponta Grossa 18.2 2859 7.80 1446 26 815
Campos Gerais 17.7 2616 7.40 1515 25 985
Tibagi 18.7 2783 7.80 1340 29 726
Serra de Paranapiacaba 16.9 2291 7.90 1758 50 949
Ipero 19.5 2339 9.80 1195 58 575
Campos do Jordao 13.4 2265 3.80 1945 66 1755
Camanducaia 13.3 2270 4.10 1840 65 1757
Visconde de Maua 15.6 2089 3.60 1742 74 1428
Bocaina de Minas 1 14.7 1970 3.70 1872 73 1649

Bocaina de Minas 2 14.7 1990 3.10 1855 73 1620



Bocaina de Minas 3
Santa Rita de Caldas
Aiuruoca

Lavras

17.3
18.4
17.9
194

2154
2167
2089
1933

6.00
7.60
6.10
9.10

1603
1625
1561
1520

75
69
75
79

919
1181
1079
1004

§ Standard deviation of temperature along the year x 100.

1 Rainfall’s coefficient of variation.
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PCNM 1 PCNM 2

Latitude (degrees)

Longitude (degrees)
Figure A1. Contour plots for the two principal coordinates of neighborhood matrices (PCNM
1 and 2) and two environmental variables (annual mean temperature and altitude) selected by
forward variable selection in relation to geographical range of Brazilian Araucaria forests.
White squares indicate the location of the 45 sites. Environmental data provided by
WorldClim 1.4 (Hijmans et al., 2005), with spatial resolution = 1 km”. Distance of truncation

used in PCNM analysis = 270.3 km.
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Appendix 3
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Figure A2. Contribution of 43 PCPS for the total variation in phylogenetic-weighted woody
species composition in Brazilian Araucaria forests (white bars, left y-axis). Black squares
indicate the cumulative F-value (right y-axis) when the respective PCPS was included as
dependent variable in distance-based Redundancy Analysis (db-RDA) using six
environmental variables as explanatory factors. The maximum F-value (minimum residual

error) was achieved when only the two first PCPS were used as dependent variables.



