
Supplementary Information 1	
 2	

Bioinformatic Processing of GBS Sequences: 3	

When demultiplexing samples I allowed for a single sequencing error in the barcodes. After 4	

removing the restriction site and barcodes, I removed low quality reads by filtering those with 5	

more than five sites with a Phred score of <20 and I retained reads >50 bp. I used a clustering 6	

threshold of 88% for within- and across-sample clustering and retained clusters if they had ≥ 6x 7	

depth of coverage. One bioinformatic challenge of GBS is the potential for duplicated sequences 8	

resulting from overlapping fragments. To account for this issue, I used pyRAD’s reverse-9	

complement clustering method (Eaton 2014). To filter potential paralogs, I only retained clusters 10	

with heterozygous sites across ≤ 3 samples and with ≤ 3 total heterozygous sites. I retained 11	

consensus sequences with ≤ 4 undetermined sites.  12	

 13	

Eaton, D. A. R. 2014. PyRAD: assembly of de novo RADseq loci for phylogenetic analyses. 14	

Bioinformatics 30:1844–1849. 15	

 16	
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 22	



Table S1 (Excel Spreadsheet). Sample information and bioinformatics statistics from pyRAD. 23	

ANSP = Academy of Natural Sciences of Drexel University; FMNH = Field Museum of Natural 24	

History; KU = Kansas University Biodiversity Institute and Natural History Museum; LSUMZ = 25	

Louisiana State University Museum of Natural Science; MVZ = University of California 26	

Berkeley Museum of Vertebrate Zoology; MSB = University of New Mexico Museum of 27	

Southwestern Biology; ZMUC = Zoological Museum University of Copenhagen. 28	

	29	
Table S2 (Excel Spreadsheet). The ABBA/BABA tests and their results. “Scheme” indicates 30	

the geographic relationships of ((P1,P2)P3) as depicted in Fig. 3 (six lineages had two schemes 31	

that could be sampled from the topologies). Columns P1, P2, P3 and O indicate the samples used 32	

for each population designation (see Table S1 for locality information). ABBA and BABA are 33	

the SNP frequencies of those allele patterns in the population, nloci the total number of loci used 34	

in the test, D and std.D indicate the D-statistic and the standard deviation in 100 bootstrap 35	

samples, Z the Z-score from bootstrapping, and p the p-values converted from Z-scores. f 36	

indicates the proportion of the genome that was introgressed (see equation 2 in text and Fig. 4). 37	

 38	

 39	

 40	

 41	

 42	

 43	

 44	

 45	
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 47	

Grallaria hypoleuca LSUMZ34833

Grallaria hypoleuca LSUMZ33139

Grallaria hypoleuca LSUMZ33029

Grallaria przewalskii MSB32286

Grallaria przewalskii MSB32034

Grallaria przewalskii LSUMZ43719

Grallaria capitalis KU14697

Grallaria capitalis KU14681

Grallaria capitalis KU14680

Grallaria capitalis LSUMZ3577

Grallaria capitalis LSUMZ8119

Grallaria erythroleuca MSB34489

Grallaria erythroleuca FMNH390685

Grallaria erythroleuca FMNH390686

100

100

100

98

100

100

68

100

100

84

100

86

Grallaria
Grallaria squamigera LSUMZ808

Grallaria squamigera LSUMZ3555

Grallaria squamigera LSUMZ8210

Grallaria squamigera MSB33988

Grallaria squamigera ZMUC129664

Grallaria squamigera LSUMZ44188

Grallaria squamigera LSUMZ43577

Grallaria squamigera ZMUC124630

Grallaria squamigera LSUMZ215

Grallaria squamigera ZMUC124629

Grallaria squamigera LSUMZ6254

Grallaria squamigera ZMUC126311

Grallaria squamigera ZMUC126310

100

98

64

43

53

100

100

99

36

38

31

72

Leptopogon
Leptopogon taczanowskii LSUMZ1636

Leptopogon taczanowskii LSUMZ44294

Leptopogon taczanowskii LSUMZ44322

Leptopogon taczanowskii MSB32762

Leptopogon taczanowskii LSUMZ1637

Leptopogon rufipectus ZMUC125665

Leptopogon rufipectus LSUMZ32740

Leptopogon rufipectus LSUMZ32722

100

100

51

88

62

100

48

Leptopogon superciliaris MVZ178198

Leptopogon superciliaris ZMUC126522

Leptopogon superciliaris ZMUC127846

Leptopogon superciliaris LSUMZ6047

Leptopogon superciliaris FMNH474243

Leptopogon superciliaris FMNH474240

Leptopogon superciliaris FMNH474242

Leptopogon superciliaris LSUMZ2004

Leptopogon superciliaris LSUMZ12153

Leptopogon superciliaris ZMUC126113

100

100

76

28

10

22

25

28

100

Nephelomyias
Nephelomyias ochraceiventris LSUMZ8296

Nephelomyias ochraceiventris LSUMZ44125

Nephelomyias ochraceiventris MSB32383

Nephelomyias ochraceiventris MSB32136

Nephelomyias ochraceiventris MSB33224

Nephelomyias lintoni LSUMZ33971

Nephelomyias lintoni LSUMZ34706

Nephelomyias lintoni LSUMZ33915

100

100

100

40

74

100

97

Pyrrhomyias cinnamomea LSUMZ32806

Pyrrhomyias cinnamomea LSUMZ44305

Pyrrhomyias cinnamomea ZMUC125659

Pyrrhomyias cinnamomea ZMUC125479

Pyrrhomyias cinnamomea ZMUC125792

Pyrrhomyias cinnamomea MSB27202

Pyrrhomyias cinnamomea LSUMZ8059

Pyrrhomyias cinnamomea LSUMZ32362

Pyrrhomyias cinnamomea MSB32857

Pyrrhomyias cinnamomea MVZ178207

Pyrrhomyias cinnamomea MSB32328

100

13

1

2

1

24

7

6

63

29

Pyrrhomyias cinnamomea

Superspecies Monotypic Species

Thripadectes

Thripadectes flammulatus ZMUC124976

Thripadectes flammulatus ZMUC124977

Thripadectes flammulatus ZMUC124979

Thripadectes flammulatus ANSP15758

Thripadectes flammulatus ZMUC124978

Thripadectes scrutator ZMUC126027

Thripadectes scrutator LSUMZ8069

Thripadectes scrutator LSUMZ8383

100

100

100

100

97

100

100

Thripadectes holostictus LSUMZ1650

Thripadectes holostictus LSUMZ1679

Thripadectes holostictus LSUMZ1689

Thripadectes holostictus MSB32545

Thripadectes holostictus LSUMZ32445

Thripadectes holostictus LSUMZ32547

Thripadectes holostictus LSUMZ32617

Thripadectes holostictus ZMUC124980

Thripadectes holostictus LSUMZ29977

Thripadectes holostictus LSUMZ44321

Thripadectes holostictus LSUMZ44374

100

91

89

10038

62

92

100

93

79
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Ochthoeca

Ochthoeca diadema LSUMZ33851

Ochthoeca diadema LSUMZ32004

Ochthoeca diadema LSUMZ32625

Ochthoeca diadema ZMUC125485

Ochthoeca diadema ZMUC125782

Ochthoeca diadema ZMUC125487

Ochthoeca pulchella FMNH433628

Ochthoeca pulchella FMNH331224

Ochthoeca pulchella LSUMZ43962

Ochthoeca pulchella MSB31641

Ochthoeca pulchella LSUMZ44096

100

100

100

67

75

100

51

36

95

87

Ochthoeca frontalis LSUMZ7715

Ochthoeca frontalis LSUMZ7660

Ochthoeca frontalis LSUMZ7665

Ochthoeca frontalis ZMUC125740

Ochthoeca frontalis LSUMZ329

Ochthoeca frontalis MSB28078

Ochthoeca frontalis ZMUC125903

Ochthoeca frontalis MSB32326

Ochthoeca frontalis LSUMZ44128

Ochthoeca frontalis LSUMZ43790

Ochthoeca frontalis ZMUC126315

100

100

82

100

53

49

29

44

95

78

Hemispingus

Hemispingus verticalis LSUMZ31999

Hemispingus verticalis LSUMZ32158

Hemispingus verticalis LSUMZ321

Hemispingus xanthophthalmus LSUMZ8223

Hemispingus xanthophthalmus LSUMZ835

Hemispingus xanthophthalmus LSUMZ44533

Hemispingus xanthophthalmus LSUMZ43767

Hemispingus  xanthophthalmus MSB34522

Hemispingus  xanthophthalmus MSB34556100

100

98

57

35

100

100

35

Hemispingus frontalis LSUMZ32406

Hemispingus frontalis LSUMZ32742

Hemispingus frontalis LSUMZ32619

Hemispingus frontalis LSUMZ32852

Hemispingus frontalis LSUMZ44451

Hemispingus frontalis MSB31879

Hemispingus frontalis LSUMZ43989

Hemispingus frontalis MSB31881

Hemispingus frontalis MSB31882

Hemispingus frontalis LSUMZ1766

Hemispingus frontalis LSUMZ8038100

72

47

38

35

47

91

100

41

38

Cnemathraupis

Cnemathraupis eximia ZMUC120355

Cnemathraupis eximia ZMUC121345

Cnemathraupis eximia LSUMZ32328

Cnemathraupis eximia LSUMZ335

Cnemathraupis eximia LSUMZ327

Cnemathraupis aureodorsalis LSUMZ3565

Cnemathraupis aureodorsalis LSUMZ3564

100

100

100

92

100

88

Chlorornis riefferii LSUMZ33857

Chlorornis riefferii LSUMZ32378

Chlorornis riefferii LSUMZ33901

Chlorornis riefferii ZMUC121341

Chlorornis riefferii ZMUC121359

Chlorornis riefferii ZMUC121360

Chlorornis riefferii LSUMZ43977

Chlorornis riefferii LSUMZ44056

Chlorornis riefferii MSB32510

Chlorornis riefferii LSUMZ1897

Chlorornis riefferii LSUMZ8047

Chlorornis riefferii MSB34456

100

100

100

100

76

99

100

100

72

100

83

Chlorornis riefferii

Iridosornis

Iridosornis reinhardti LSUMZ1954

Iridosornis reinhardti LSUMZ1871

Iridosornis reinhardti MSB32744

Iridosornis reinhardti LSUMZ43958

Iridosornis reinhardti LSUMZ43956

Iridosornis rufivertex ZMUC120316

Iridosornis rufivertex LSUMZ31700

Iridosornis rufivertex LSUMZ31794

Iridosornis rufivertex LSUMZ360

100

100

82

89

99

100

93

60

Iridosornis analis LSUMZ1704

Iridosornis analis LSUMZ1715

Iridosornis analis MSB27377

Iridosornis analis LSUMZ43638

Iridosornis analis LSUMZ43509

Iridosornis analis LSUMZ43891

Iridosornis analis LSUMZ33888

Iridosornis analis ZMUC135805

Iridosornis analis FMNH480972

100

70

43

99

24

32

28

33

Superspecies Monotypic Species



Figure S1 –ML phylogenies and Structure plots of the superspecies and monotypic species from 49	

each of 8 genera (16 lineages total). In each genus, the left phylogeny shows the superspecies 50	

(with each member of the allospecies pair illustrated at the corresponding clade) and the right 51	

phylogeny the congeneric monotypic species. In the phylogenies, red squares at the tips indicate 52	

samples from north of the Marañón, and blue from south of the Marañón, throughout the entire 53	

sampling region (Fig. 1). Outgroups, which are described in the text, were pruned for ease of 54	

visualization and the phylogenies are drawn at different scales from one another so that shallow 55	

nodes are visible. Numbers at the nodes indicate bootstrap support. In the Structure plots, the 56	

number of colors corresponds to the K value with the highest likelihood. In plots where red and 57	

blue are present, the Structure runs at the best K value clustered populations north (red) and 58	

south (blue) of the Marañón as separate clusters. In plots with pink, Structure clustered 59	

populations north and south of the Marañón in one cluster. Additional colors indicate clusters 60	

that correspond to divergence across other barriers away from the Marañón in the north (yellow; 61	

west slope of Andes, Fig. 1) and south (green; south Huallaga Valley, Fig. 1). Plots without 62	

green and yellow may still have samples from across these other barriers, but they did not cluster 63	

separately in the Structure analyses.  64	
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 77	

Figure S2. Trans-Marañón genetic differentiation versus plumage divergence. Plumage distance 78	

is the mean Mahalonobis distance of three colorimetric variables across 10 plumage patches 79	

from spectrophotometric data (see text). A) GTR-distances, modified with permission from 80	

Winger and Bates (2015); B, FST using mtDNA (ND2), cf. Fig. 2 for FST using GBS; Nei’s 81	

genetic distance using C) GBS and D) mtDNA datasets. 82	

 83	

 84	



 85	

Figure S3. The D-statistic versus f, the proportion of genomic introgression. See equation 2 and 86	

Table S2. 87	
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