
Phylogenomics indicates Amazonia as the major source of Neotropical swarm-

founding social wasps diversity 

Appendix 3. Supplementary tree figures. 
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Figure S1. ML tree from unpartitioned RAxML analysis of the Epiponini-129T-F0 data set. 
	
	



	

	
	
Figure S2. ML tree from unpartitioned RAxML analysis of the Epiponini-129T-F50 data set. 
	



	
	
Figure S3. ML tree from unpartitioned RAxML analysis of the Epiponini-112T-F50 data set. 
 
 
 



 
	
Figure S4. ML tree from unpartitioned RAxML analysis of the Epiponini-78T-F70 data set. 
	
	
	
	
	



	
	
Figure S5. ML tree from the by-locus partitioned RAxML analysis of the Epiponini-112T-F50 
data set. 
	
	



	
	
Figure S6. ML tree from the hcluster partitioned RAxML analysis of the Epiponini-112T-F50 
data set. 
	
	
	
	
	
	
	
	
	
	
	



	
	
Figure S7. ML tree from the rcluster partitioned RAxML analysis of the Epiponini-112T-F50 
data set. 
	
	
	
	
	
	
	
	
	
	
	
	



	
	
Figure S8. Bayesian tree from unpartitioned ExaBayes analysis of the Epiponini-112T-F50 data 
set. 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
	
Figure S9. Species tree from ASTRAL analysis of the 950 UCE loci of the Epiponini-112T data 
set. Support values form 100 multi-locus bootstrap replicates. 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Figure S10. Species tree from ASTRAL analysis of the 500 best UCE loci (best = lowest 
clocklikeness value) of the Epiponini-112T data set. Support values form 100 multi-locus 
bootstrap replicates. 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Figure S11. Time-calibrated tree from BEAST analysis using a constraint topology, a set of 100 
best (best = lowest clocklikeness value) selected loci, and four fossil calibrations. Node labels are 
ages in millions of years ago and node bars indicate 95% highest posterior densities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Figure S12. Ancestral areas estimated with BioGeoBEARS using the DEC model. Node labels 
indicate the most likely ancestral area. 
 
 
 
 
 
 
 

Angiopolybia_obidensis

Angiopolybia_pallens

Apoica_arborea

Apoica_gelida

Apoica_palida

Apoica_strigata

Apoica_flavissima

Apoica_pallens

Agelaia_angulata

Agelaia_testacea

Agelaia_areata

Agelaia_fulvofasciata

Agelaia_pallipes

Agelaia_multipicta

Agelaia_myrmecophila

Pseudopolybia_vespiceps

Pseudopolybia_compressa

Leipomeles_spilogastra

Leipomeles_dorsata

Nectarinella_championi

Chartergellus_amazonicus

Chartergellus_communis

Parachartergus_richardsi

Parachartergus_smithii

Parachartergus_colobopterus

Parachartergus_apicalis

Parachartergus_fraternus

Parachartergus_pseudapicalis

Protonectarina_sylveirae

Brachygastra_azteca

Brachygastra_augusti

Brachygastra_lecheguana

Brachygastra_mellifica

Brachygastra_borelli

Brachygastra_bilineolata

Brachygastra_buyssoni

Brachygastra_propodealis

Brachygastra_smithii

Chartergus_artifex

Chartergus_globiventris

Charterginus_fulvus

Charterginus_zavattarii

Charterginus_nevermanni

Protopolybia_picteti

Protopolybia_fuscatus

Protopolybia_bituberculata

Protopolybia_minutissima

Protopolybia_sedula

Asteloeca_traili

Clypearia_weyrauchi

Metapolybia_aztecoides

Metapolybia_cingulata

Metapolybia_docilis

Epipona_tatua

Epipona_media

Synoeca_virginea

Synoeca_chalibea

Synoeca_cyanea

Synoeca_septentrionalis

Synoeca_surinama

Synoeca_ilheensis

Polybia_emaciata

Polybia_dimidiata

Polybia_sericea

Polybia_chrysothorax

Polybia_flavitincta

Polybia_velutina

Polybia_micans

Polybia_catillifex

Polybia_striata

Polybia_liliacea

Polybia_jurinei

Polybia_simillima

Polybia_rejecta

Polybia_procellosa_dubitata

Polybia_ignobilis

Polybia_belemensis

Polybia_bistriata

Polybia_nidulatrix

Polybia_flavifrons

Polybia_occidentalis

Polybia_scrobalis

Polybia_scutellaris

Polybia_ruficeps

Polybia_juruana

40 30 20 10 0
Millions of years ago

CD

CDE

CD

CD

CDE

CDE

B

D

E

CDE

BCDE

D

CD

CDE

CDE

D

C

CDE

CD

CD

CDE

D

CDE

CDE

CDE

CDE

CDE

BCDE

CD

CDE

CDE

CD

CD

CDE

CDE

AE

D

D

D

C

CDE

C

BCD

B

CD

CD

D

CDE

D

D

D

D

CDE

CDE

CDE

CDE

CDE

CD

E

BCDE

CDE

C

CDE

D

CDE

D

D

CD

CDE

C

D

CDE

BCDE

C

D

D

C

C

D

D

D

D

DE

D

C

BCDE

CD

CDE

BCDE

BCD

BCDE

BCDE

BCDE

CD

B

CD

BCDE

CDE

BCD

CDE

BCDE

BCD

BCDE

B

CD

CDE

CD

BCDE

BC

AB

BCDE

DE

E

A

BCDE

BCDE

A

E

CD

D

D

BCD

CDE

CDE

CD

B

B

B

CD

CD

BCD

CDE

CD

D

BD

CDE

BCDE

CDE

DE

CD

BCD

E

AB

CDE

E

BCDE

CDE

CDE

CDE

BD

CDE

CD

CDE

CDE

CD

CDE

B

BCDE

CD

BCDE

C

CDE

B

B

BCDE

CD

E

DE

D

BioGeoBEARS DEC on Epiponini M0_constrained
ancstates: global optim, 4 areas max. d=0.086; e=0.011; j=0; LnL=−279.41

D

DE

D

C

CDE

B

D

E
D

D

D

D

D

D
B

D

C

C

C

D

CDE

D
CDE

C

D

B

CDE
E

D

C

D

CD

D

E

A
E

D

D
C

C

D

D

B
B

D

D

D
CDE

C

E

D

C

CDE
B

C

E

E

B

BCD

CDE
E

C

D

D

D

D

C
D

C

C

D

C

B

C

D
E

D

D

D

D

D

E

D
D

C
C

C

C

D

CDE

B

D

D

CDE
BCDE

B

D

E

CDE

C

D
C

D

D
C

B

C

D

C
CDE

A

BCD

C

E

E

A

E

C

BCDE

A

C

D

D

E
D

D

CD

B

B

D

D

B

D

D

C

D

B

CDE

E
C

D
D

E

B

CD

D

C

C

CE

E

B

E

E

D

D
E

CDE

D

E

C

C
C

B

B

C

C

E

E



 
 

 
 
Figure S13. Ancestral areas estimated with BioGeoBEARS using the DEC model. Pie charts on 
nodes indicate the relative probabilities of ancestral areas. 
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Figure S14. Ancestral areas estimated with RASP using the DEC model. Pie charts on nodes 
indicate the most likely state of ancestral areas. 
 


