p.1of15

Phylogenetic biogeography inference using dynamic
paleogeography models and explicit geographic ranges

J. Salvador Arias**’

'Unidad Ejecutora Lillo (CONICET-Fundacion Miguel Lillo), S.M. de Tucumdn, Tucumdn,
Argentina

*Current address: Laboratorio de Genética Evolutiva, Instituto de Biologia Subtropical (CONICET-
UnaM), Universidad Nacional de Misiones, Felix de Azara 1552, CP 3300, Posadas, Misiones,
Argentina

‘Emai correspondence: jsalarias@gmail.com



Supplementary Information

p.20f15

Supplementary table 1. Dispersals into North America. The node column indicates the node
that contains the youngest part of the credibility interval (of 50%); refer to supplementary
figure 3 to get the node IDs. The time frame column reports an approximation of the 50%
credibility interval for the dispersal (i.e., the oldest to youngest dispersal instances). Events
indicated as ambiguous indicate that there are alternative dispersal routes for these nodes.

Node Time Frame 50% CI Source Comments
(Ma)

149 68.7 — 15.0 Eurasia De Geer pass

18 68.1 — 15.0 Eurasia De Geer pass

30 40.0 — 15.0 Eurasia De Geer pass

129 33.1-20.0 Eurasia De Geer pass

4 30.0-10.0 Eurasia De Geer pass

63 30.0-5.0 Eurasia De Geer pass

9 29.3-10.0 Eurasia De Geer pass

51 28.1-10.0 Eurasia De Geer pass

69 24.3-10.0 Eurasia De Geer pass, or Bering
pass

138 15.0-0.0 Eurasia Bering pass, or De Geer
pass

273 15.0-5.0 Eurasia De Geer pass
(ambiguous)

282 14.3-10.0 Eurasia De Geer pass
(ambiguous)

56 10.0-5.0 Eurasia De Geer pass
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Supplementary table 2. Dispersals into South America. See supp. table 1 for an explanation of

the columns.

Node Time frame 50% CI Source Comments
(Ma)

162 40.0-21.1 North America Throu Central America
(ambiguous)

177 40.0 - 10.0 North America Throu Central America

160 30.0-5.0 North America Throu Central America
(ambiguous)

167 30.0-5.0 North America Throu Central America

20 25.0-5.0 North America Throu Central America
and Caribbean
(ambiguous)

154 25.0-0.0 North America Throu Central America
and Caribbean

282 14.3-8.1 Africa Throu Atlantic ocean
(ambiguous)

20 15.0-0.0 Africa Throu Atlantic ocean
(ambiguous)

30 15.0-0.0 North America Throu Central America
and Caribbean

123 15.0-0.0 Africa Throu Atlantic ocean

131 15.0-0.0 North America Throu Central America
and Caribbean

151 15.0-0.0 North America Throu Central America
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and Caribbean

Throu Central America
and Caribbean

Throu Central America
and Caribbean

Throu Central America
and Caribbean

Throu Atlantic ocean,
or Caribbean

Throu Central America
and Caribbean
(ambiguous)

Throu Central America
and Caribbean
(ambiguous)
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Supplementary table 3. Dispersals into Africa. See supp. table 1 for an explanation of the

columns.

Node Time frame 50% CI (Ma) Source Comments

144 50.0 - 30.6 Eurasia Throu eastern Mediterranean
(ambiguous)

172 35.0-10.0 Eurasia Throu wastern Mediterranean, or
eastern Mediterranean

191 35.0-18.1 Eurasia Throu Anatolia, Iran, and Arabian
peninsula

107 35.0-5.0 Eurasia Throu eastern Mediterranean

121 34.3-5.0 Eurasia Throu eastern Mediterranean

106 30.0-5.0 Eurasia Throu Anatolia, Iran, and Arabian
peninsula

145 30.0-5.0 Eurasia Throu western Mediterranean
(ambiguous)

146 30.0-5.0 Eurasia Throu eastern Mediterranean
(ambiguous)

10 29.3-15.0 Eurasia Throu eastern Mediterranean
(ambiguous)

20 25.0-10.0 Eurasia Throu western Mediterranean
(ambiguous)

25 25.0-5.0 Eurasia Throu Anatolia, Iran, and Arabian
peninsula

133 25.0-5.0 Eurasia Throu Anatolia, Iran, and Arabian
peninsula (ambiguous)

23 25.0-0.0 Eurasia Throu Anatolia, Iran, and Arabian
peninsula

100 20.0-3.1 Eurasia Throu Anatolia and Arabian
peninsula

26 20.0-0.0 Eurasia Throu Anatolia, Iran, and Arabian
peninsula

89 20.0-0.0 Eurasia Throu Anatolia and Arabian
peninsula

7 19.3-5.0 Eurasia Throu Anatolia, Iran, and Arabian
peninsula

272 18.1-6.9 Eurasia Throu Anatolia, Iran, and Arabian

peninsula
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218 0.6-0.0

Kerguelen or Indian ocean
Eurasia

Supplementary table 4. Dispersals into Madagascar. See supp. table 1 for an explanation of

the columns.

Node Time frame 50% CI  Source Comments
(Ma)

25 10.0- 0.0 Africa Throu Monzambique
channel

193 10.0- 0.0 Africa Throu Monzambique
channel

201 10.0- 0.0 Africa Throu Monzambique
channel

202 10.0- 0.0 Africa Throu Monzambique
channel

206 10.0-0.0 Africa Throu Monzambique
channel

207 10.0- 0.0 Africa Throu Monzambique
channel

13 9.6-0.0 Africa Throu Monzambique
channel

15 5.0-0.0 Africa Throu Monzambique
channel

16 5.0-0.0 Africa Throu Monzambique
channel

28 5.0-0.0 Africa Throu Monzambique
channel

133 5.0-0.0 Africa or Inida Throu Monzambique
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channel, or Indian
ocean

Throu Monzambique
channel

Throu Monzambique
channel

Throu Monzambique
channel

Throu Monzambique
channel

Throu Monzambique
channel

Throu Monzambique
channel

Throu Monzambique
channel

Indian ocean
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Supplementary table 5. Dispersals into Australia and New Guinea. See supp. table 1 for an
explanation of the columns.

Node Time frame 50% CI  Source Comments
(Ma)
212 20.0-5.0 Eurasia Throu Malesia
239 19.3-0.0 Eurasia Throu Malesia
38 15.0-5.0 Eurasia Throu Malesia
216 15.0-5.0 Eurasia Throu Malesia
229 5.0-0.0 Eurasia Throu Malesia
40 15.0-0.0 Eurasia Throu Malesia
43 15.0-0.0 Eurasia Throu Malesia
210 15.0-0.0 Eurasia Throu Malesia
268 14.3-0.0 Eurasia Throu Malesia
271 12.5-5.0 Eurasia Throu Malesia
270 12.5-0.0 Eurasia Throu Malesia
226 9.3-5.0 Eurasia Throu Malesia
37 10.0 - 0.0 Eurasia Throu Malesia
42 10.0 - 0.0 Eurasia Throu Malesia, skip
New Guinea

234 10.0 - 0.0 Eurasia Throu Malesia

237 10.0-0.0 Eurasia Throu Malesia
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Supplementary table 6. Dispersals into New Caledonia. See supp. table 1 for an explanation of
the columns.

Node Time frame 50% CI Source Comments
(Ma)

38 5.0-0.0 Australia or New
Guinea

213 5.0-0.0 Australia or New
Guinea

216 5.0-0.0 Australia or New
Guinea

229 5.0-0.0 Australia or New
Guinea

247 5.0-0.0 Australia

258 5.0-0.0 Australia

271 5.0-0.0 Australia or New
Guinea

260 3.7-0.0 Australia

261 3.7-0.0 Australia

219 0.6 -0.0 Kerguelen or Eurasia  Throu Malesia
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Supplementary figure 1. Plot of the number of pixels at a given distance (in radians) from 20
random pixels in each ring of an e360 pixelation used in this paper; the pixelation has 180 rings
(for a total of 3600 sampled pixels). In red is the number of pixels at a given distance from the
North Pole, which is used for quick approximations of the spherical normal in the likelihood
calculations.



Hypelate trifoliata
\Ganophyllum falcatum
Zanha golungensis
Exothea paniculata
Hippobromus paucifiorus
Filcium longifolium
Filicium decipiens
Filicium thouarsianum

Hirania rosea

Arfeuliea arborescens
Majidea zanguebarica
Liagunoa nitida
\Boniodendron parvifiorum

©)
°F§
=

Harpullia rhyticarpa
Loxodiscus coriaceus

pe.
Glace rubrum

Y Delavaya toxocarpa
Cungnadia specorn

{i=) Paranephelium xestophyllum

Litchi chinensis
Dimocarpus longan

Seputaceum
3 Cubita cob

2§ lenniea afcana
(3 Radikores coodendron

{3 sapindus mukorossi
9 Sapindus saponaria
(i)

O mmm— LA

"Haplocoelum inoploeum

{3 Talisia nervosa

I — N
{9 Tripterodendron filicifolium

fipeiy

(2 Guindilia trinervis

() Athyana

(<) Diatenopteryx sorbifolia

i) Bridgesia incisifolia

frutescens

&,
{3 Allophylus trichodesmus
Thinouia myriantha
Lophostigma plumosum
ardiospermum halicacabum
I Urvillea uimacea

Pappea capensis
Stadtmannia oppositifolia

Beguea apetala
Pseudopteris decipiens

Elattostachys apetala

&
@#a Elattostachys nervosa
- 3 tectryon cariatus
Q) Lecaniodiscus cupanioides

© g \Podonepheliurm homei

3jagers javanica
T igonachras postardanjersin

& T3 cuiea ol

4 {2) Lepidopetalum perrottetii
— T
ot

£ Cupani et
Copania ubginesa
{2 Cupania hirsuta

& Cupaniascrobiculata

p.12 of 15

Hypelate trifoliata

Filicium thouarsianum

Hirania rosea

Arfeuliea arborescens
Majidea zanguebarica
Llagunoa nitida
Boniod

Harpullia rhyticarpa
Loxodiscus coriaceus
Cossinia australiana
Diplopeltis huegeli
odonaea dodecandra
Dodonaea viscosa

Billa hippocastanum

Aesculus chinensis
Aesculus pavia
Dipte

Dipteronia dyeriana.
Acer palmatum
Acer campestre
‘acer rubrum
Delavaya toxocarpa
Ungnadia speciosa

Stocksia brahuica

Paranephelium xestophyllum
Sisyrolepis muricata

Blighia sapida
Nephelium lappaceum

Litchi chinensis
Dimocarpus longan

stipulaceum
Cubilia cubili

Glenniea africana
Radlkofera calodendron

Laccodiscus ferrugineus
Pancovia bjuga

Tristira triptera
Zollingeria borneensis
Alatococcus siqueirae

Atalaya alata

Sapindus saponaria

Haplocoelum foliolosum
Haplocoelum inoploeum

Taisia nervosa

Dilodendron costaricense

Tripterodendron filicifolium
lomia prisca

Guindilia trinervis

Diatenopteryx sorbifolia
Bridgesia incisifolia

frutescens

‘Allophylus trichodesmus

£

Lophostigma plumosum
Cardliospermun halicacabum
Urvillea ulmacea

Plagioscyphus jumeliei
Tsingya bemarana

ea capensis
Stadtmannia oppositfolia
Gereaua perrieri
Macphersonia caulifiora
Camptolepis ramiflora
Beguea apetala
Pseudopteris decipiens

|

Elattostachys apetala
Elattostachys nervosa
fectryon carinatus
Lecaniodiscus cupanioides
Podonephelium homei
Jagera javanica
Trigonachras postardanjeisin
Guioa rhoifolia
Lepidopetalum perrotteti
Gongrodiscus bilocularis
Sarcopteryx squamosa
Mischarytera lautereriana

Cupaniopsis macropetala
Dictyoneura obtus:
Lepiderema ixiocal
Lepiderema punctulata
Lepidocupania arcuata
Lepidocupania lepidota
Lepidocupania squamosa
Rhysotoechia flavescens
Rhysotoechia robertsonil
Cresmocarpon dasyantha
Sarcotoechia cuneata.
Storthocalyx chryseus
Pentascyphus thyrsifiorus
Molinaca sessilifolia
Molinaea tolambitou

Tina tamatavensis
Toechima erythrocarpum
Vouarana guianensis
Cupania dentata

Cupania rubiginosa
Cupana hirsuta

Cupania scrobiculata

Supplementary figure 2. Phylogenetic relationships of Sapindaceae used in this work. On the
left, the tree with the node numbers indicated; on the right, the same tree with the branches
colored by its average speed (in Km/My) log10 scaled.
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Supplementary figure 3. In yellow, the estimated posterior distribution of the A parameter
(using a flat uniform prior) for the Sapindaceae data set; in blue, the gamma distribution («a =
108.0 and B = 3.0) used to approximate the posterior distribution.



n0 (Sapindaceae) 104.3 Ma nl (Dodonaeoideae) 79.3 Ma n2 (Doratoxyleae) 38.7 Ma nl7 (Dodonaeae) 68.1 Ma

n50 (Hippocastaneae) 28.1 Ma n57 (Acereae) 61.2 Ma

nll6 (Sapindeae) 46.2 Ma nl44 (Haplocoeleae) 30.6 Ma n150 (Melicocceae) 36.2 Ma n162 (Athyaneae) 21.2 Ma
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Supplementary figure 4. Pixel posterior probabilities for the nodes assigned to the family,
subfamily, and tribal ranks. Monogeneric groups are not displayed. For the node IDs, see
supplementary figure 3.



