Historical demography of the dung beetle Canthon cyanellus LeConte, 1859: A neotropical species complex.
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Table S1. Genes and primers used in the study.
	Gene
	Primer
	Sequence
	Reference

	Cytochrome c oxidase subunit I (mtDNA)
	M202 ‘Jerry’
	5´-CAACATTTATTTTCATTTTTTGG-3´
	Simon et al. 1994

	
	M70 ‘Pat’
	5´-TCCAATGCACTAATCTGCCATATTA-3´
	

	16S ribosomal RNA, with regions adjacent to NAD dehydrogenase subunit 1 and tRNA-Leu (mtDNA)
	M14 ‘16Sar’
	5′-CGCCTGTTTAACAAAAACAT-3´
	Simon et al. 1994

	
	M233 ‘ND1A’
	5´-GGTCCCTTACGAATTTGAATATATCCT-3´
	

	Nuclear internal transcribed spacer region 2 (nDNA)
	ITS2A
	5´-TGTGAACTGCAGGACACAT-3´
	Beebe and Saul 1995

	
	ITS2B
	5´-TATGCTTAAATTCAGGGGGT-3´
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Table S2. Genbank access numbers
	Country
	Specie
	Laboratory ID
	ITS2
	16S
	COI

	-
	Canthon (Glaphyrocanthon) luteicollis
	-
	-
	AY131444
	AY131815

	-
	Canthon (Goniocanthon) smaragdulus 
	-
	-
	AY131445
	AY131816

	-
	Canthon (Glaphyrocanthon) lamprimus 
	-
	-
	EF656648
	EF656739

	Argentina
	Canthon (Pseudepilissus) edentulus
	Ced02
	-
	OM460138
	OM459775

	Argentina
	Canthon (Pseudepilissus) lunatus 
	Clu02
	-
	OM460147
	OM459790

	Mexico
	Canthon (Canthon) indigaceus
	GRUCind17
	PZ210163
	OM459788
	OM459788

	Mexico
	Canthon (Canthon) occidentalis
	GRUCo15
	PZ210164
	OM459798
	OM459798

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz1H
	PZ210165
	PZ208180
	PZ211878

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz2H
	PZ210166
	PZ208181
	PZ211879

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz3H
	PZ210167
	PZ208182
	PZ211880

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz4H
	PZ210168
	PZ208183
	PZ211881

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz5H
	PZ210169
	PZ208184
	PZ211882

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz6M
	PZ210170
	PZ208185
	PZ211883

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz7M
	PZ210171
	PZ208186
	PZ211884

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz8M
	PZ210172
	PZ208187
	PZ211885

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz9M
	PZ210173
	PZ208188
	PZ211886

	Mexico
	Canthon (Canthon) cyanellus
	Ocoz10M
	PZ210174
	PZ208189
	PZ211887

	Colombia
	Canthon (Canthon) cyanellus
	BolZ1H
	PZ210175
	PZ208190
	PZ211888

	Colombia
	Canthon (Canthon) cyanellus
	BolZ2H
	PZ210176
	PZ208191
	PZ211889

	Colombia
	Canthon (Canthon) cyanellus
	BolZ3M
	PZ210177
	-
	PZ211890

	Colombia
	Canthon (Canthon) cyanellus
	BolZ4M
	-
	PZ208192
	PZ211891

	Colombia
	Canthon (Canthon) cyanellus
	BolZ5H
	PZ210178
	PZ208193
	PZ211892

	Colombia
	Canthon (Canthon) cyanellus
	BolZ6M
	PZ210179
	PZ208194
	PZ211893

	Colombia
	Canthon (Canthon) cyanellus
	BolZ7H
	PZ210180
	PZ208195
	PZ211894

	Colombia
	Canthon (Canthon) cyanellus
	BolZ8H
	PZ210181
	PZ208196
	-

	Colombia
	Canthon (Canthon) cyanellus
	BolZ9M
	PZ210182
	PZ208197
	PZ211895

	Colombia
	Canthon (Canthon) cyanellus
	BolZ10M
	-
	PZ208198
	-

	Colombia
	Canthon (Canthon) cyanellus
	BolTur10M
	-
	-
	PZ211896

	Colombia
	Canthon (Canthon) cyanellus
	BolTur11M
	-
	PZ208199
	-

	Colombia
	Canthon (Canthon) cyanellus
	BolTur12M
	-
	PZ208200
	-

	Colombia
	Canthon (Canthon) cyanellus
	BolTur13M
	-
	PZ208201
	-

	Colombia
	Canthon (Canthon) cyanellus
	BolTur14M
	PZ210183
	PZ208202
	-

	Colombia
	Canthon (Canthon) cyanellus
	MagSN14H
	PZ210184
	PZ208203
	PZ211897

	Colombia
	Canthon (Canthon) cyanellus
	MagSMa15H
	-
	PZ208204
	PZ211898

	Colombia
	Canthon (Canthon) cyanellus
	MagSMa16H
	PZ210185
	PZ208205
	PZ211899

	Colombia
	Canthon (Canthon) cyanellus
	SucSin4M
	PZ210186
	PZ208206
	PZ211900

	Colombia
	Canthon (Canthon) cyanellus
	SucSin5H
	-
	PZ208207
	PZ211901

	Colombia
	Canthon (Canthon) cyanellus
	SucSin6H
	PZ210187
	PZ208208
	PZ211902

	Colombia
	Canthon (Canthon) cyanellus
	SucSin7M
	PZ210188
	PZ208209
	PZ211903

	Colombia
	Canthon (Canthon) cyanellus
	SucSin8M
	PZ210189
	PZ208210
	PZ211904

	Colombia
	Canthon (Canthon) cyanellus
	SucSin9H
	-
	PZ208211
	PZ211905

	Colombia
	Canthon (Canthon) cyanellus
	MetAc10H
	-
	PZ208212
	PZ211906

	Colombia
	Canthon (Canthon) cyanellus
	MetSM1H
	PZ210190
	PZ208213
	PZ211907

	Colombia
	Canthon (Canthon) cyanellus
	MetSM2H
	PZ210191
	PZ208214
	PZ211908

	Colombia
	Canthon (Canthon) cyanellus
	MetSM3H
	PZ210192
	PZ208215
	PZ211909

	Colombia
	Canthon (Canthon) cyanellus
	MetSM4H
	-
	PZ208216
	PZ211910

	Colombia
	Canthon (Canthon) cyanellus
	MetSM5H
	-
	PZ208217
	PZ211911

	Colombia
	Canthon (Canthon) cyanellus
	MetMa22H
	PZ210193
	PZ208218
	PZ211912

	Colombia
	Canthon (Canthon) cyanellus
	MetMa23H
	PZ210194
	PZ208219
	-

	Colombia
	Canthon (Canthon) cyanellus
	MetMa25H
	PZ210195
	PZ208220
	-

	Colombia
	Canthon (Canthon) cyanellus
	MetMa26M
	PZ210196
	PZ208221
	-

	Colombia
	Canthon (Canthon) cyanellus
	MetMa28H
	PZ210197
	PZ208222
	-

	Colombia
	Canthon (Canthon) cyanellus
	MetMa29H
	PZ210198
	PZ208223
	-

	Colombia
	Canthon (Canthon) cyanellus
	MetMa30H
	PZ210199
	PZ208224
	-



Table S3. Tukey's test for genetic diversity parameters by locus between geographic regions: NA, North America; MeA, Mesoamerica and SA, South America. *Significant values (P < 0.05).
	Geographic regions
	ITS2 (π)
	16S (π)
	COI (π)
	ITS2 (Hd)
	16S (Hd)
	COI (Hd)

	MeA vs. SA
	0.056
	<0.001*
	<0.0001*
	0.022*
	<0.0001*
	<0.0001*

	MeA vs. NA
	0.940
	0.436
	0.435
	0.902
	0.070
	0.011*

	NA vs. SA
	0.673
	0.744
	0.580
	0.602
	0.630
	0.849






Table S4. Fixation Index (FCT) for the population groups from SAMOVA based on the combined data set.
	Groups of populations ITS2 + 16S + COI
	K
	FCT
	P-value

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF, Tuxp, Pap, Ixt, Cha, Hua, Man, Jal, LTux, Ocoz, Chim, NBet, Cal, Ver, RayE)
	3
	0.6066
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF, Tuxp, Pap, Ixt, Hua, Man, Jal, LTux, Ocoz, Chim, NBet, Cal, Ver, RayE) (Cha)
	4
	0.6040
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF, Tuxp, Pap) (Cha, Ixt, Cal, NBet) (Hua, Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	5
	0.6234
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF, Tuxp, Pap) (Ixt, Cha, Cal, NBet) (Hua) (Man, Jal, LTux, Ocozo, Chim, Ver, RayE) 
	6
	0.6564
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF, Tuxp, Pap) (Ixt) (Cha, Cal, NBet) (Hua) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE) 
	7
	0.6878
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF, Tuxp, Pap) (Ixt) (Cha, Cal) (NBet) (Hua) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	8
	0.724
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF, Tuxp, Pap) (Ixt) (Cha, Cal) (NBet) (Hua) (Chim) (Man, Jal, LTux, Ocoz, Ver, RayE)
	9
	0.7654
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha, Cal) (NBet) (Hua) (Chim) (Man, Jal, LTux, Ocoz, Ver, RayE) 
	10
	0.7852
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha, Cal) (NBet) (Hua) (Chim) (Man, Jal, LTux) (Ocoz, Ver, RayE)
	11
	0.7929
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha) (Cal) (NBet) (Hua) (Chim) (Man, Jal, LTux) (Ocoz, Ver, RayE) 
	12
	0.8058
	0.00001

	(MetSM, MetMa, MetAc) (Nata, BolZ, BolTur, MagSN, MagSMa, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha) (Cal) (NBet) (Hua) (Chim) (Man, Jal, LTux) (Ocoz) (Ver, RayE)
	13
	0.8237
	0.00001




Table S5. Fixation Index (FCT) for the population groups from SAMOVA by locus.
	Groups of populations ITS2
	K
	FCT
	P-value

	(MetSM, MetMac) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap, Ixt, Cha, Hua, Man, Jal, LTux, Ocoz, Chim, NBet, Cal, Ver, RayE)
	3
	0.8519
	0.00001

	(MetSM, MetMac) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt, Cha, Hua, Man, Jal, LTux, Ocoz, Chim, NBet, Cal, Ver, RayE)
	4
	0.8690
	0.00001

	(MetSM, MetMac) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt, Cha, Cal, NBet, Hua) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	5
	0.9178
	0.00001

	(MetSM, MetMac) (Nata) (BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt, Cha, Cal, NBet, Hua) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	6
	0.9279
	0.00001

	(MetSM, MetMac) (Nata) (BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt, Cha, Cal, NBet, Hua) (Man, Jal, LTux, Chim, Ver, RayE) (Ocoz) 
	7
	0.9541
	0.00001

	Groups of populations 16S
	K
	FCT
	P-value

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap, Ixt, Cha, Hua, Man, Jal, LTux, Ocoz, Chim, NBet, Cal, Ver, RayE)
	3
	0.6135
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap, Ixt, Cha, Man, Jal, LTux, Ocoz, Chim, NBet, Cal, Ver, RayE) (Hua)
	4
	0.6101
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap, Man, Jal, LTux, Ocoz, Chim, Ver, RayE) (Ixt, Cha, Cal, NBet) (Hua)
	5
	0.6247
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt, Cha, Cal, NBet) (Hua) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE) 
	6
	0.6635
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt) (Cha, Cal, NBet) (Hua) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE) 
	7
	0.6945
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt) (Cha, Cal) (Hua) (NBet) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	8
	0.7304
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha, Cal) (Hua) (NBet) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE) 
	9
	0.7633
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha, Cal) (Hua) (NBet) (Chim) (Man, Jal, LTux, Ocoz, Ver, RayE)
	10
	0.799
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha, Cal) (Hua) (NBet) (Chim) (Man, Jal, Ltux) (Ocoz, Ver, RayE)
	11
	0.8025
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha) (Hua) (NBet, Cal) (Man, Jal, LTux) (Ocoz)(Chim) (Ver, RayE)
	12
	0.8068
	0.00001

	(MetSM, MetMac) (MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha, Cal) (Hua) (NBet) (Man, Jal, LTux) (Ocoz)(Chim) (Ver, RayE)
	13
	0.8162
	0.00001

	Groups of populations COI
	K
	FCT
	P-value

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap, Ixt, Cha, Hua, Man, Jal, LTux, Ocoz, Chim, NBet, Ver, RayE)
	3
	0.5117
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap, Ixt, Cha, Hua, NBet) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	4
	0.5557
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (Tuxp, Pap) (GF, Ixt, Cha, Hua, NBet) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	5
	0.5915
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Ixt, Cha) (Tuxp, Pap) (Hua, NBet) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	6
	0.6300
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt) (Cha) (Hua, NBet) (Man, Jal, LTux, Ocoz, Chim, Ver, RayE)
	7
	0.6704
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF, Tuxp, Pap) (Ixt) (Cha) (Hua, NBet) (Man, Jal, LTux, Ocoz, Chim) (Ver, RayE)
	8
	0.7091
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha) (Hua, NBet) (Man, Jal, LTux, Ocoz, Chim) (Ver, RayE)
	9
	0.7420
	0.00001

	(MetSM, MetMac, MetAc) (Nata, BolZ, BolTur, MagSN, MagSM, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha) (Hua) (NBet) (Man, Jal, LTux, Ocoz, Chim) (Ver, RayE)
	10
	0.7772
	0.00001

	(MetSM, MetMac, MetAc) (Nata, MagSN, MagSM) (BolZ, BolTur, SucSin ) (GF) (Tuxp, Pap) (Ixt) (Cha) (Hua) (NBet) (Man, Jal, LTux, Ocoz, Chim) (Ver, RayE)
	11
	0.7855
	0.00001

	(MetSM, MetMac, MetAc) (Nata, MagSN, MagSM) (BolZ, BolTur, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha) (Hua) (NBet) (Man, Jal, Ltux) (Ocoz, Chim) (Ver, RayE)
	12
	0.7923
	0.00001

	(MetSM, MetMac, MetAc) (Nata) (MagSN, MagSM) (BolZ, BolTur, SucSin) (GF) (Tuxp, Pap) (Ixt) (Cha) (Hua) (NBet) (Man, Jal, Ltux) (Ocoz, Chim) (Ver, RayE)
	13
	0.8005
	0.00001




Table S6. Nucleotidic substitution model and specific parameters by locus.
	ITS2
	16S
	COI

	HKY, nst = 2
	HKY + I, nst = 2
	HKY + I + G, nst = 2

	p-inv = 0
	p-inv = 0.8550
	gamma = 1.49, p-inv = 0.6930



