Supplementary Figures and Tables
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Figure S1. Frequency distributions of model residuals for the overall models of the effect of
land use on different combinations of thermal strategy and mass bin: a) ectothermy, < 2 g; b)
ectothermy, 2 — 20 g; ¢) ectothermy, 20 — 200 g; d) ectothermy, > 200 g; e) endothermy, 2 —
20 g; f) endothermy, 20 — 200 g; g) endothermy, > 200 g.
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Figure S2. Frequency distributions of model residuals for the overall models of the effect of
land use, on different combinations of mass bin and trophic level: a) < 2 g, herbivores; b) < 2
g, carnivores; ¢) 2 — 20 g, herbivores; d) 2 — 20 g, carnivores; e) 20 — 200 g, herbivores; f) 20
— 200 g, carnivores; g) > 200 g, herbivores; h) > 200 g, carnivores; i) < 2 g, detritivores; j) <
2 g, fungivores; k) 2 — 20 g, detritivores.



Table S1. Sources of body mass and trophic level data for each major taxonomic group
considered in this study.

Taxonomic group

Body mass data sources

Trophic level data sources

Beetles

(Edgar 2014)

(Edgar 2014)

Mafham & Preston-Mafham 1984;
Newton & Franz 1998; Lariviere 1999;
McGavin 2000; Michener 2000; Garcia-
Paris et al. 2001; Horvath 2003;
Brescovit et al. 2008; Polilov 2008;
Slipin’ski et al. 2009, Pekar & Jarab
2011; Ott 2012; Ott et al. 2012; Schuh
2012; Lohaj et al. 2012; Cai & Wang
2013; Moron et al. 2014; Koli et al.
2014)

http://delta-intkey.com/britin/

Ants (Wheeler 1907; Forel 1914; Brown 1958; | (Wheeler 1907; Forel 1914; Brown 1958;
Bolton 1982; Kugler & Brown 1982; Bolton 1982; Kugler & Brown 1982;
Galvis & Fernandez 2009; McArthur Galvis & Fernandez 2009; McArthur
2010) 2010)
http://academic.evergreen.edu/projects/an | http://academic.evergreen.edu/projects/an
ts/Genera.html ts/Genera.html
http://www.antbase.net/ http://www.antbase.net/
https://www.antweb.org/ https://www.antweb.org/
http://ant.edb.miyakyo-u.ac.jp/ http://ant.edb.miyakyo-u.ac.jp/
Arachnids (Bosenberg 1903; Pickard-Cambridge (Preston-Mafham & Preston-Mafham
1905; Jacot 1922, 1929, 1935, 1937; 1984; Gopi Sundar 1998; McGavin 2000;
Chamberlin & Ivie 1942; Balogh 1943; Lensing & Wise 2004; Pekar & Jarab
Hammer 1952; van der Hammen & 2011)
Strenzke 1953; Leech 1972; Hubert 1979;
Dondale & Redner 1982; Balogh &
Mahunka 1983; Roberts 1985, 1995;
Platnick & Dondale 1992; Pérez-Ifiigo
1993, 1997; Barrion & Litsinger 1995;
Yin et al. 1997; Murphy & Murphy 2000;
Quiroga et al. 2000, 2004; Niedbata &
Gornoslaskie 2002; Ramirez 2003;
Bayartogtokh 2003; Dondale et al. 2003;
Almquist 2005; Menin et al. 2005;
Lourenco et al. 2006; Fernandez & Cleva
2010; Decae 2010; Ortega et al. 2013)
Other arthropods (Platnick 1983; Kramer 1983; Preston- (White 1983; Huber et al. 1989; Wilson

etal. 1994; Lavy & Verhoef 1996;
Davidson & Broady 1996; Chen & Wise
1997; Burton 1998; Newton & Franz
1998; Wegener 1998; Pimenta & Martins
1999; McGavin 2000; Vilela & B&chli
2000; Barker 2002; Holzinger et al.
2002; McCutcheon 2002; Horvéath 2003;
Tillman & Mullinix 2003; Yamashita &
Hijii 2003; Haddad et al. 2004;
Hawkeswood & Turner 2004; Jueg 2004;
Peredo 2004; Coupland & Barker 2004;
Arévalo & Frank 2005; Saito et al. 2005;
Will et al. 2005; Cakmak et al. 2007;
Oliveira et al. 2007; Wheeler 2007; Chen
et al. 2007; Phillips et al. 2008; Wade et
al. 2008; Carstens et al. 2008; Gottschalk
et al. 2009; Miss & Reyes-Novelo 2009;
Dias et al. 2010; Nakamori & Suzuki
2010; Capinera 2010; Urban et al. 2010;
Eitzinger & Traugott 2011; Frank & Ahn
2011; Panizzi & Parra 2012; Robertson
et al. 2013; Troukens 2013; de Souza et
al. 2014; Knapp & Uhnavéa 2014; Koli et
al. 2014; Pan et al. 2014; Yavorskaya et
al. 2014; Douglas et al. 2015; Fowler et
al. 2015; Goldman-Huertas et al. 2015;
Keszthelyi 2015; Lake et al. 2015; Mann
et al. 2015; Straw et al. 2015; Wilson-
Rankin 2015)
http://delta-intkey.com/britin/




Reptiles (Myhrvold et al. 2015) (Galina-Tessaro et al. 1997; da Costa
Prudente et al. 1998; Camper & Dixon
2000; Sasa & Monrés 2000; Ortiz et al.
2001; Cooper Jr. & Vitt 2002; Halliday &
Adler 2002; Lemos-Espinal et al. 2003;
Tocher 2003; Hartmann & Marques
2005; Herczeg et al. 2007; Leite et al.
2007; Mehta & Burghardt 2008; Pizzatto
et al. 2009; Leyte-Manrique & Ramirez-
Bautista 2010; McCoy et al. 2010;
Manicom & Schwarzkopf 2011,
Henderson & Pauers 2012; Norval et al.
2012; Villegas-Guzman et al. 2012;
Garda et al. 2012; Goiran et al. 2013; da
Rocha-Santos et al. 2014; Garcia et al.
2014)

Amphibians (Zug & Zug 1979; Zimmermann 1983; (Toft 1995; Vences et al. 1999; Laufer
Lynch 1989; Matson 1990; Lance & 2004; Maneyro & da Rosa 2004; Biavati
Wells 1993; McCranie & Wilson 1993; et al. 2004; Gaborieau & Measey 2004;
Heyer 1994; Heyer et al. 1996; Teixeira et al. 2006; Mufioz-Guerrero et
Caramaschi & da Cruz 1997; Campbell & | al. 2007; Woodhead et al. 2007; Cuevas
Clarke 1998; Anderson & Mathis 1999; & Martori 2007; Mendoza-Estrada et al.
Bennett et al. 1999; de Almeida Prado et | 2008; Milanovich et al. 2008; De-
al. 2000; Heyer & Heyer 2002; Jungfer & | Carvalho et al. 2008; Ortega et al. 2009;
Hodl 2002; Savage & Myers 2002; Ao et | Valderrama-Vernaza et al. 2009;
al. 2003; de Almeida Prado 2003; Bain & | Cadenas et al. 2009; Lima et al. 2010;
Quang Truong 2004; Shepard & Caldwell | Huntsman et al. 2011; Rodriguez et al.
2005; Su et al. 2005; Brasileiro et al. 2011; Forti et al. 2011; Garcia-R et al.
2005; Guayasamin et al. 2006; Stuart et 2012; Olson et al. 2012; Ruibal & Laufer
al. 2006; Wollenberg et al. 2006; Fouquet | 2012; Sugai et al. 2012; Fabricante &
et al. 2007; Ningombam & Bordoloi Nufieza 2012; Antoniazzi et al. 2013;
2007; Cooper et al. 2008; Goldberg & Arce Dominguez & Rengifo Mosquera
Bursey 2008; Gonzalez & Hamann 2008; | 2013; Gémez-Fernandez et al. 2013;
Arroyo et al. 2008; da Silva et al. 2009; Hantak et al. 2013; Reboucas et al. 2013;
Sunyer et al. 2009; Bernarde & Kokubum | Moreno-Barbosa & Hoyos-Hoyos 2014;
2009; Blomquist & Hunter Jr. 2009; de Garcia-R et al. 2015)

Carvalho et al. 2010; Kan 2010; Shahriza

et al. 2010; Simbes 2010; Jared et al.

2011; Ohler et al. 2011; Pombal Jr. et al.

2011; Hertz et al. 2012; Ibafez et al.

2012; Barrio-Amords et al. 2012)

http://amphibia.my/

http://amphibiaweb.org/
Mammals (Jones et al. 2009) (Jones et al. 2009)
Birds (Cramp et al. 1978; Mayr 1978; Goodwin | (del Hoyo et al. 1992)

& Woodcock 1982; Brown et al. 1982;
Ali & Ripley 1983; Coates 1985; Collar
& Stuart 1985; Schodde & Tidemann
1986; Pratt et al. 1987; Ehrlich et al.
1988; Serle et al. 1988; Ridgely &
Gwynne 1989; Ridgely & Tudor 1989;
Stiles et al. 1989; Turner & Rose 1989;
Fjeldsa & Krabbe 1990; Langrand et al.
1990; Marchant et al. 1991; del Hoyo et
al. 1992; Dunning 1993; MacKinnon &
Phillips 1993; Clement et al. 1993;
Madge & Burn 1994; Harrap & Quinn
1995; Howell & Webb 1995; Pacheco &
Gonzaga 1995; Byers et al. 1995;
Lambert & Woodcock 1996; Liversidge




1996; Pacheco et al. 1996; Castro &
Phillips 1996; Zimmermann et al. 1996;
Coates et al. 1997; Baker 1997,
Fitzpatrick & Stotz 1997; Heather et al.
1997; Krabbe & Schulenberg 1997;
Lefranc & Worfolk 1997; Rowley et al.
1997; Frith & Beehler 1998; Grimmett et
al. 1998; Raffaele et al. 1998; Sinclair &
Langrand 1998; Whitney & Alonso 1998;
Doughty et al. 1999; Feare & Craig 1999;
Isler & Isler 1999; Jaramillo & Burke
1999; Krabbe et al. 1999; Ryan &
Bloomer 1999; Coopmans & Krabbe
2000; Kennedy et al. 2000; MacKinnon
et al. 2000; Rasmussen et al. 2000;
Robson 2000; Whitney et al. 2000;
Zimmer & Whittaker 2000; Clement &
Hathaway 2000; Alonso & Whitney
2001; Brewer & MacKay 2001; Johnson
& Jones 2001; Shirihai et al. 2001,
Skerrett et al. 2001; Zimmer et al. 2001;
Cheke et al. 2001; Olsen et al. 2002;
Stevenson & Fanshawe 2002; Hilty et al.
2003)




Table S2. Distribution of sampled species among body-size classes (M1 =<2 g; M2 =2 —20 g; M3 =20 — 200 g; M4 = > 200 g) and adult
trophic levels. Species are divided into Phyla, and then sub-divided into Classes (italic text).

Group Size class Adult trophic level
M1 M2 M3 M4 Herbivore Omnivore Carnivore Detritivore Fungivore

All 12497 | 2295 | 2511 | 1042 8738 1216 7072 1132 523
Vertebrates 190 2084 | 2502 1042 1508 390 3581 19 0
Amphibians | 136 147 78 6 0 0 359 0 0
Reptiles 54 141 76 79 0 7 155 0 0
Mammals 0 176 | 180 225 168 208 183 0 0
Birds 0 1620 | 2168 732 1340 175 2884 19 0

Arthropods | 12307 | 211 9 0 7209 812 3491 1096 523

Insects 10545 [ 199 2 0 7020 680 1920 1071 522
Arachnids 1699 4 4 0 182 41 1546 0 1
Chilopods 19 0 3 0 0 0 25 0 0
Diplopods 5 8 0 0 0 13 0 0 0
Entognaths 39 0 0 0 7 78 0 25 0
Molluscs 0 0 0 0 21 14 0 0 0
Annelids 0 0 0 0 0 0 0 17 0




Table S3. The fit of models based on different land-use classification schemes for different
trophic levels. Shown are AIC values, and the difference in AIC values between the model in
question and the best-fitting model (AAIC). The best fitting model is indicated by bold and
italic text. Possible land-use levels were: primary vegetation (Pr); secondary vegetation (Se),
which could be divided into mature secondary vegetation (SeM) and young secondary
vegetation (SeY); plantation forest (PI), which could be divided into minimal (PIM) or
intensive (PII) use, agriculture (Ag), which could also be divided into minimal (AgM) or
intensive (Agl) use; and finally plantation forest and agriculture combined into a single
human-used category (Hu).

Carnivore Omnivore Herbivore Fungivore Detritivore
Land-use classification AIC  |AAIC |AIC |AAIC |AIC  |AAIC |AIC AAIC |AIC  |AAIC
Coarse (Pr, Se, Hu) 13915 |16 13151 |63 21943 |81 2984 (38 7115 |42
Dividing human (Pr, Se, PI, |13909 |10 13096 |8 21923 |62 2976 |29 7088 |15

Ag)

Dividing secondary (Pr, SeM, {13913 |14 13158 |70 21944 |82 2974 |27 7112 |39

SeY, Hu)

Dividing secondary and 13903 |4 13105 (17 21925 |63 2967 |20 7084 |11

human (Pr, SeM, SeY, PI, Ag)

Agricultural intensity (Pr, Se, (13899 |0 13088 |0 21862 |0 2954 |7 7075 |2

PIM, PII, AgM, Agl)

Dividing secondary and 13899 |0 13100 (12 21872 |10 2947 |0 7073 |0
agricultural intensity (Pr,
SeM, SeY, PIM, PII, AgM,

Agl)




Table S4. The fit of models based on different land-use classification schemes for different combinations of body-mass bin (<2g=M1;2-20¢g
=Mz2; 20 - 200 g = M3; and > 200 g = M4) and thermal strategy (Ectotherms = Ect.; and Endotherms = End.). Shown are AIC values, and the
difference in AIC values between the model in question and the best-fitting model (AAIC). The best fitting model is indicated by bold and italic
text. Possible land-use levels were: primary vegetation (Pr); secondary vegetation (Se), which could be divided into mature secondary vegetation
(SeM) and young secondary vegetation (SeY); plantation forest (PI), which could be divided into minimal (PIM) or intensive (PII) use,
agriculture (Ag), which could also be divided into minimal (AgM) or intensive (Agl) use; and finally plantation forest and agriculture combined
into a single human-used category (Hu).

Ect. M1 Ect. M2 Ect. M3 Ect. M4 End. M2 End. M3 End. M4

Land-use classification AIC AAIC |AIC AAIC |AIC AAIC |AIC AAIC |AIC AAIC |AIC AAIC |AIC AAIC

Coarse (Pr, Se, Hu) 13958 [28 4745 |46 2252 |0 %69 |6 5075 |22 7483 |17 7641 |2
Dividing human (Pr, Se, PI, {13951 |21 4711 12 2256 4 976 13 5954 0 7465 0 7638 0
AQ)

Dividing secondary (Pr, SeM, [13963 (33 4750 |51 2254 |2 93 |0 5982 |29 7497 31 7649 |11
SeY, Hu)

Dividing secondary and 13957 |27 4716 17 2262 10 973 10 5962 8 7481 15 7649 10

human (Pr, SeM, SeY, PI, Ag)

Agricultural intensity (Pr, Se, (13930 |0 4699 |0 2264 |12 990 27 5971 |17 7479 |13 7662 |24

PIM, PII, AgM, Agl)

Dividing secondary and 13940 |10 4710 |11 2275 |23 1002 (39 5983 |29 7496 |30 7675 |36
agricultural intensity (Pr,
SeM, SeY, PIM, PII, AgM,

Agl)




Biodiversity data sources

Data on the species composition of ecological assemblages were taken from 324 publications
(Roth et al. 1994; Owiunji & Plumptre 1998; Vasconcelos 1999; Vasconcelos et al. 2000,
2009; Liow et al. 2001; Aumann 2001; Floren et al. 2001; Summerville & Crist 2002; Vallan
2002; Vazquez & Simberloff 2002; Bonham et al. 2002; Woinarski & Ash 2002; Zaitsev et
al. 2002, 2006; Ishitani et al. 2003; Nakamura et al. 2003; Gu et al. 2004; Gutierrez-Lamus
2004; Helden & Leather 2004; Hylander et al. 2004; Koivula et al. 2004; Maeto & Sato
2004; Naidoo 2004; Alcala et al. 2004; Pineda & Halffter 2004; Quaranta et al. 2004;
Shochat et al. 2004; Vergara & Simonetti 2004; Weller & Ganzhorn 2004; Clark et al. 2004;
Cleary et al. 2004; Darvill et al. 2004; Gove et al. 2005; Baldi et al. 2005; Hanley 2005,
2011; Hoffmann & Zeller 2005; Barratt et al. 2005, 2012; Marsh 2005; Moir et al. 2005;
Oertli et al. 2005; Pons & Wendenburg 2005; Richardson et al. 2005; Schilthuizen et al.
2005; Shuler et al. 2005; Blanche & Cunningham 2005; Tylianakis et al. 2005; VVanbergen et
al. 2005; Vu 2005, 2009; Cockle et al. 2005; Davis & Philips 2005; Arroyo et al. 2005;
Fermon et al. 2005; Lachat et al. 2006; Marshall et al. 2006; McFrederick & LeBuhn 2006;
Nakagawa et al. 2006; Baur et al. 2006; Benedick et al. 2006; Peres & Nascimento 2006;
Scott et al. 2006; Soh et al. 2006; Summerville et al. 2006; Urbina-Cardona et al. 2006;
Blanche et al. 2006; Urbina-Cardona et al. 2008; Wunderle et al. 2006; Borges et al. 2006;
Armbrecht et al. 2006; Diekotter et al. 2006; Gottschalk et al. 2007; Hatfield & LeBuhn
2007; Banks et al. 2007; Barlow et al. 20074, b; Kutt & Woinarski 2007; Barlow et al.
2007c; MacSwiney et al. 2007; Meyer et al. 2007, 2009, Noriega et al. 2007, 2012; O’Dea &
Whittaker 2007; Parra-H & Nates-Parra 2007; Reis & Cancello 2007; Shahabuddin & Kumar
2007; Smith-Pardo & Gonzalez 2007; Verdu et al. 2007; Wells et al. 2007; Willig et al.
2007; Winfree et al. 2007; Woodcock et al. 2007; Borges 2007; Bouyer et al. 2007; Castro-
Luna et al. 2007; Chapman & Reich 2007; Chauvat et al. 2007; Elek & Lovei 2007; Ewers et
al. 2007; Garcia-R et al. 2007; Gardner et al. 2007, 2008; Aben et al. 2008; Gaublomme et
al. 2008; Gomes et al. 2008; Goulson et al. 2008, 2010; Johnson et al. 2008; Kapoor 2008;
Kohler et al. 2008; Lantschner et al. 2008, 2012; Littlewood 2008; Lo-Man-Hung et al. 2008,
2011; Luja et al. 2008; Macip-Rios & Mufoz-Alonso 2008; Munyekenye et al. 2008; Basset
et al. 2008; Navarrete & Halffter 2008; Ngai et al. 2008; O’Farrell et al. 2008; Ozden et al.
2008; Paritsis & Aizen 2008; Presley et al. 2008; Sakchoowong et al. 2008; Schon et al.
2008; Billeter et al. 2008; Schon et al. 2010; Sedlock et al. 2008; Sridhar et al. 2008; Buddle
& Shorthouse 2008; Cagle 2008; de Souza et al. 2008; Dolia et al. 2008; Eigenbrod et al.
2008; Farwig et al. 2008; Franzén & Nilsson 2008; Azpiroz & Blake 2009; Hawes et al.
2009; Horgan 2009; Julier & Roulston 2009; Kessler et al. 2009; Lehouck et al. 2009;
McShea et al. 2009; Nicolas et al. 2009; Noreika 2009; Nyeko 2009; Parry et al. 2009; Peters
et al. 2009, 2011; Bernard et al. 2009; Rombke et al. 2009; Strom et al. 2009; Suarez-Rubio
& Thomlinson 2009; Sugiura et al. 2009; Turner & Foster 2009; Vergara & Badano 2009;
Williams et al. 2009; Woinarski et al. 2009; Boutin et al. 2009; Carrijo et al. 2009; Craig et
al. 2009, 2012, 2014; Delabie et al. 2009; Dumont et al. 2009; Fukuda et al. 2009; Furlani et
al. 2009; Jacobs et al. 2010; Kone et al. 2010; Krauss et al. 2010; Magura et al. 2010;
Malone et al. 2010; McCarthy et al. 2010; Milder et al. 2010; Miranda et al. 2010; Proenca et
al. 2010; Quintero et al. 2010; Rey-Benayas et al. 2010; Bicknell & Peres 2010; Saldana-
Vazquez et al. 2010; Sheldon et al. 2010; Silva et al. 2010; Sosa et al. 2010; Bégon 2010;
Buczkowski 2010; Céceres et al. 2010; de Thoisy et al. 2010; Dominguez-Haydar &
Armbrecht 2010; Dures & Cumming 2010; Endo et al. 2010; Ensefianza 2010; Fayle et al.
2010; Gaigher & Samways 2010; Granjon & Duplantier 2011; Isaacs-Cubides & Urbina-
Cardona 2011; Jolli & Pandit 2011; Jung & Powell 2011; Latta et al. 2011; Légare et al.
2011; Mallari et al. 2011; Meijer et al. 2011; Moreno-Mateos et al. 2011; Navarro et al.



2011; Neuschulz et al. 2011; Bates et al. 2011; Nielsen et al. 2011; Paradis & Work 2011;
Phalan et al. 2011; Berg et al. 2011; Power & Stout 2011; Rubio & Simonetti 2011; Safian et
al. 2011; Samnegard et al. 2011; Savage et al. 2011; Schiiepp et al. 2011, 2012; Shafie et al.
2011; Blake et al. 2011; Slade et al. 2011; Stouffer et al. 2011; Su et al. 2011; Summerville
2011; Tonietto et al. 2011; Virgilio et al. 2011; Vu & Vu 2011; Yoshikura et al. 2011;
Zimmerman et al. 2011; Andersen & Hoffmann 2011; Cameron et al. 2011; Cerezo et al.
2011; Arbelaez-Cortés et al. 2011; Connop et al. 2011; D’Aniello et al. 2011; D’Cruze &
Kumar 2011; da Silva 2011; Dawson et al. 2011; Edenius et al. 2011; Filgueiras et al. 2011,
Freire & Motta 2011; Ge et al. 2012; Gheler-Costa et al. 2012; Hilje & Aide 2012; Ims &
Henden 2012; Jonsell 2012; Kati et al. 2012; Kittle et al. 2012; K6rosi et al. 2012; Kutt et al.
2012; Lentini et al. 2012; Littlewood et al. 2012; Liu et al. 2012; Malonza & Veith 2012;
Martin et al. 2012; Muchane et al. 2012; Mudri-Stojnic et al. 2012; Naithani & Bhatt 2012;
Naoe et al. 2012; Noreika & Kotze 2012; Norfolk et al. 2012; Numa et al. 2012; Osgathorpe
et al. 2012; Pelegrin & Bucher 2012; Pethiyagoda Rohan S. & Manamendra-Arachchi 2012;
Politi et al. 2012; Poveda et al. 2012; Reid et al. 2012; Rey-Velasco & Miranda-Esquivel
2012; Ribeiro & Freitas 2012; Santana et al. 2012; Sung et al. 2012; Threlfall et al. 2012;
Verboven et al. 2012; Verdasca et al. 2012; Wiafe & Amfo-Otu 2012; Yamaura et al. 2012;
Buczkowski & Richmond 2012; Cabra-Garcia et al. 2012; Carpenter et al. 2012; de Sassi et
al. 2012; Fierro et al. 2012; Adum et al. 2013; Garmendia et al. 2013; Gould et al. 2013;
Grass et al. 2013; Jalilova et al. 2013; Kazerani et al. 2013; Li et al. 2013; Litchwark 2013;
Bartolommei et al. 2013; Mico et al. 2013; Nakashima et al. 2013; Ndang’ang’a et al. 2013;
Ofori-Boateng et al. 2013; Oliveira et al. 2013; Otavo et al. 2013; Peri et al. 2013; Reynolds
& Symes 2013; Rodrigues et al. 2013; Rousseau et al. 2013; Alcayaga et al. 2013; Waite et
al. 2013; Brandt et al. 2013; Cunningham et al. 2013; Faruk et al. 2013; Fernandez &
Simonetti 2013; Azhar et al. 2013; Frizzo & Vasconcelos 2013; Garcia et al. 2013; Gray et
al. 2014; Kurz et al. 2014; Malumbres-Olarte et al. 2014; Rader et al. 2014; Raub et al. 2014;
Sam et al. 2014; Walker et al. 2014; Wronski et al. 2014; Bdsing et al. 2014; Craig 2014;
Fowler 2014).
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