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1. Supplementary Figures and Legends

Supplementary Figure 1 — Concatenated topological comparison.
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Mitochondrial (MIT) topology on the left from a concatenated dataset combining

12s, 16s, ND4, Cytb, and tRNAs with a total of 2668 bps. Mitochondrial +

Nuclear (MITNUC) topology on the right with the combined MIT data and RAG1
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totalling 3424 bps. Analyses were fully partitioned with RAXML (500 bootstrap
replicates) and MrBayes (30 million generations), for 425 taxa. Support values
labelled for major lineage separations (Bayesian probabilities above, ML

bootstrap consensus below). Lineages highlighted with respective colours and

dotted lines denote topological differences between the two datasets.
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Supplementary Figure 2 — Pruned Mitochondrial Tree
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Mitochondrial topology constructed from a fully partitioned RAXML analysis (500
bootstraps replicates) and MrBayes (30 million generations) pruned to include a
single representative per species (total 221). Branches with mimetic species are
highlighted on the tree in black. Areas of support lower than 0.8 (BI) probability
and 70% (ML) are denoted with a slanted grey arrow pointing to the node in

question. All other nodes in the tree were well supported.

Supplementary Figure 3 - MITNUC2
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Topology constructed with RAXML (500 bootstrap replicates) from concatenated
data (combined MITNUC with F-Reticulon 4) of 24 representative taxa and a
total of 4095 bps (671bp FR-4 intron). Major areas of support weaker than 0.8
probability and 70% ML denoted with slanted grey arrow pointing to the node in

question.
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Supplementary Figure 4 — Rag 1 Tree
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Topology constructed with RAXML (500 bootstrap replicates) and MrBayes (10

million generations) using 756 bps for 413 taxa. Lineages highlighted with

respective colours and major areas of support greater than 0.8 probability and

70% ML denoted with black circles.

Supplementary Figure 5 — Stable Isotope Plots
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Mean ratios 5'°C on the x-axis and '°N on the y-axis. Species and respective
symbols: a) B C. maculifer, /. C. sp. C122, @ C. araguaiaensis; b) C.
imitator, @c nijsseni, @ C. adolfoi; c) MC. sp. CW11, C. tukano; d) /. C.
sp. C156, @ C. sp. C84; e) S. prionotus, C. nattereri; f) M C. serratus,
® C. cf. arcuatus; g) QO s. barbatus, S. macropterus; h) O cC. ehrhardti,

C. paleatus.
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Supplementary Figure 6 - CVA Morphometrics
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The CVA plot (vectors of CV coefficients scaled to a length of one) separates short
snouts (Lineages 2, 4, 5, 6, 7, 9) and long snouts (Lineages 1, 3, 8) by a vertical
axis (dotted line). Representative lineage number and shape marked on the outline
of each respective group. Bartlett’s test (CVA/MANOVA) revealed six significant
axes of differentiation while an assignment test showed that taxa are grouped in

their respective lineage with 99% accuracy.
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Supplementary Figure — 7 PCA Morphometrics
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Scatter plot of the PCA axes scores between respective co-mimic lineages

(Axes are PC1 (x) and PC2 (y) for all plots). Co-mimics being compared are
highlighted with black circles. Different colours represent each respective lineage:
A) Lineage 1 and 8, B) Lineage 8 and 9, C) Lineage 1 and 8, D) Lineage 3 and 6,
E) Lineage 1 and 6, F) Lineage 4 and 9, G) Lineage 5 and 8, H) Lineage 5 and 9,
I) Lineage 5 and 7.
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Supplementary Figure 8 — Colour Patterns

PCA Euclidean Colour Distance

PCA plot showing similarity in colour within mimicry rings and differences
between them. Each species is represented by a blue triangle, however only
one is visible in most cases due to complete overlap of mimetic coloration.
Mimetic groups circled with respect to greater pattern similarity (i.e. Marbled,
Spotty, Banded, Brown), while intermediate patterns contain a variety of
elements and therefore do not necessarily fit into the latter groupings. Species

analyzed are listed by respective mimetic communities:

1) C. paleatus, C. ehrhardti; 2) C. nattereri, S. prionotus; 3) S. barbatus, S.
macropterus; 4) C. maculifer, C. sp. C122, C. araguaiaensis; 5) C. julii, C. sp.
C109; 6) C. oiapoquensis, C. condisciplus; 7) C. sp. C135, C. sp. C136 8) C.
evelynae, C. sp. CW13; 9) C. kanei, C. crimmeni; 10) C. sp. CW19, C. sp. CW26;
11) C. metae, C. simulatus; 12) C. imitator, C. adolfoi, C. nijsseni; 13) C.

serratus, C. cf. arcuatus; 14) C. narcissus, C. sp. CW6, C. arcuatus; 15) C. sp.
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C84, C. sp. C156; 16) C. sp. CW28, C. pulcher; 17) C. trilineatus, C. leopardus;
18) C. tukano, C. sp. CW11; 19) C. sp. C91, C. sp. C92; 20) C. similis, C. sp.
C66, C. ourastigma; 21) C. cruziensis, C. mamore; 22) C. gossei, C. seussi; 23)

C. sterbai, C. haraldshultzi; 24) C. sp. C76, C. sp. C77.

Supplementary Figure 9 - Colour pattern outline and landmarks

Areas selected, characters: 1) snout 2) upper posterior head / eye + nuchal
plate 3) lower posterior head / gill plate 4) upper anterior body 5) lower anterior
body 6) pectoral spine 7) pectoral fin 8) dorsal spine 9) dorsal fin 10) upper mid
body 11) lower mid body 12) pelvic fin 13) adipose fin 14) upper posterior body
15) lower posterior body 16) anal fin 17) upper posterior caudal 18) lower
posterior caudal 19) lateral section 20) caudal fin. Colour pattern characteristics
scored as present (1), absent (0) or variable (0.5) for each of the 20 sections
defined above were: a) contrasting bands (single band of colour either
horizontally or vertically), b) reticulations, c) spots (small areas of pigmentation
or lack of it, less than 5mm in diameter, d) blotches (large areas of dark
pigmentation without clearly defined borders of shape, greater than 10mm in

diamater), e) bright coloration (areas of bright coloration e.g. orange, yellow
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etc), f) patches (very dark or black pigmented areas with defined borders and
shape, greater than 10mm in diameter, g) stripes, h) uniform brown and i) light
coloured surface lacking any dark pigmentation. A total of 24 homologous
landmarks shown as green circles. The outline figure was modified from Nelson

(2006), Fishes of the World.
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2. Supplementary Tables

Supplementary Table 1 — Species List and Accession Numbers

Subfamily

Callichthyinae
Callichthyinae
Callichthyinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae

Corydoradinae

Lineage

Lineage 0
Lineage 0
Lineage 0
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1

Lineage 1

Genus
Dianema
Dianema
Hoplosternum
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras

Corydoras

Species
D. longibarbus
D. urostriatum

H. littorale
C. acutus ¥

C. amapaensis ¥
C. amapaensis ¥
C. amapaensis
C. aurofrenatus
C. aurofrenatus
C. blochi

C. blochi

. .
C. cervinus =

C. cervinus ¥

9}

cf. aurofrenatus
cf. blochi

cf. ellisae

cf. geoffiroy

cf. geoffiroy

cf. geoffioy

cf. maculifer
cf. oxyrhynchus
cf. oxyrhynchus

a0 00000 nn

cf. pastazensis
C. cf. serratus 'C38'

C. coriatae
C. ellisae

C. ellisae ¥

C. ellisae

C. fowleri %
C. geoffroy ¥
C. geoffroy ¥
C. maculifer
C. maculifer

C. narcissus ¥

Voucher Code

LBP 557-7230

MT89

LBP 210-4134

MAA41

MA154

MAL155

MAL156

ANSP 182420-1470

ANSP 182420-1471

MHNG 2652.007-GY04-237
ANSP 180648-1462
MA125

MA126

MA324

MHNG 2707.015-SU07-624
MA37

MHNG 2683.016-GF06-459
MHNG 2683.016-GF06-460
MHNG SU08-112

MA40

MHNG SU08-1112

MHNG SU08-1113

MA299

MAI151

MT14

MT24

MT25

MT26

MA108

MHNG 2700.007-GF07-120
MHNG 2700.007-GF07-102
LBP 7213-32890
MA95-27707

MA210

Drainage

Amazon

Amazon

Amazon

Amazon

Guyana coastal rivers
Guyana coastal rivers
Guyana coastal rivers
Rio de la Plata

Rio de la Plata
Guyana coastal rivers
Guyana coastal rivers
Amazon

Amazon

Rio de la Plata
Guyana coastal rivers
Rio de la Plata
Guyana coastal rivers
Guyana coastal rivers
Guyana coastal rivers
Amazon

Guyana coastal rivers
Guyana coastal rivers
Amazon

Amazon

Amazon

Rio de la Plata

Rio de la Plata

Rio de la Plata
Amazon

Guyana coastal rivers
Guyana coastal rivers
Amazon

Amazon

Amazon

ACC 12s

GU210442
GU210539
GU210443
GU210339
GU210164
GU210165
GU210166
GU210327
GU210328
GU210236
GU210324
GU210146
GU210147
GU210308
GU210239
GU210336
GU210249
GU210250
GU210264
GU210338
GU210267
GU210268
GU210287
GU210161
GU210428
GU210469
GU210470
GU210471
GU210133
GU210226
GU210227
GU210210
GU210378
GU210212

ACC 16s

GU210867
GU210964
GU210868
GU210764
GU210589
GU210590
GU210591
GU210752
GU210753
GU210661
GU210749
GU210571
GU210572
GU210733
GU210664
GU210761
GU210674
GU210675
GU210689
GU210763
GU210692
GU210693
GU210712
GU210586
GU210853
GU21089%4
GU210895
GU210896
GU210558
GU210651
GU210652
GU210635
GU210803
GU210637

ACC ND4
GU210020
GU210114
GU210021
GU209918
GU209745
GU209746
GU209747
GU209907
GU209908
GU209816
GU209904
GU209727
GU209728
GU209888
GU209819
GU209915
GU209829
GU209830
GU209844
GU209917
GU209847
GU209848
GU209867
GU209742
GU210006
GU210047
GU210048
GU210049
GU209715
GU209806
GU209807
GU209790
GU209956
GU209792

ACC Cytb
GU209684
GU209685
GU209686
GU209605
GU209360
GU209361
GU209362
GU209332
GU209333
GU209341
GU209342
GU209358
GU209359
GU209366
GU209368
GU209377
GU209379
GU209380
GU209381
GU209386
GU209392
GU209393
GU209395
GU209397
GU209408
GU209430
GU209431
GU209432
GU209441
GU209443
GU209444
GU209481
GU209482
GU209500

ACC Ragl

GU209261
GU209183
GU208946
GU208947
GU208948
GU208918
GU208919
GU208927
GU208928
GU208944
GU208945
GU208952
GU208954
GU208962
GU208964
GU208965
GU208966
GU208970
GU208976
GU208977
GU208979
GU208980
GU208991
GU209012
GU209013
GU209014
GU209023
GU209025
GU209026
GU209063
GU209064
GU209082

ACC FR4

GU210992

GU210979

GU210991



Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae
Corydoradinae

Corydoradinae

Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 1
Lineage 2
Lineage 2
Lineage 2
Lineage 2

Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Corydoras
Aspidoras
Aspidoras
Aspidoras
Aspidoras

C. negro

C. negro

C. orcesi

C. ourastigma ¥
C. oxyrhynchus
C. oxyrhynchus
C. pastazensis ¥

C. pastazensis ¥

C. semiaquilus
C. septentrionalis

C. septentrionalis

C. serratus ¥
C. serratus ¥
C. simulatus ¥
C. simulatus ¥

C. simulatus %

C. solox

C. solox
C.sp.'C115'%
sp. 'C42'

sp. 'C53'
sp. 'C77'

MAS2

MAG62

MA304

MHNG SU08-1191
MHNG SU08-1192
MT42

MT43

ANSP 178613-1459
MA114

MA213

MA309

LBP 6869-32562
MT62

MT63

MT64

MHNG 2666.036-GF03-093
MHNG 2666.036-GF03-099

MA183
MA27
MA30

a0 a0 a0 0

C. sp.
C. sp.
C. sp.
C. sp.

sp.
Sp.
sp.
C. sp.

'CW11 long nose reynoldsi' %
'CW11 long nose reynoldsi' ¥
amapaensis

amapaensis

amapaensis

amapaensis

‘C109” %

‘Co2 F

C. stenocephalus

C. stenocephalus
C. treitlii ¥

treitlii ¥

treitlii ¥

vittatus ¥

vittatus

albater

depinnai

eurycephalus %

C.
C.
C.
C.
C. vittatus
A.
A.
A.
A.

microgaleus

LBP 7712-32694

LBP 7712-32724

MHNG 2682.025-GF06-204
MHNG 2682.025-GF06-201
MHNG 2681.064-GF06-129
MHNG 2681.018-GF06-071
LBP 5549-27241

MA211

MHNG PE08-910

MHNG PE08-911

MT76

MT77

MT78

MT84

MT8S5

MT86

MA329

MA307

MA176

MA153

Rio de la Plata

Rio de la Plata
Amazon

Amazon

Guyana coastal rivers
Guyana coastal rivers
Amazon

Amazon

Amazon

Orinoco

Orinoco

Amazon

Amazon

Orinoco

Orinoco

Orinoco

Guyana coastal rivers
Guyana coastal rivers
Amazon

Amazon

Amazon

Amazon

Amazon

Amazon

Guyana coastal rivers
Guyana coastal rivers
Guyana coastal rivers
Guyana coastal rivers
Maranhao
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Species selected for morphometric analyses are denoted by asterisk. Species names of undescribed taxa have been labelled based on their respective C-Numbers (Datz)

and CorydorasWorld numbers when available, otherwise the trade name alias or ‘sp’ was used.
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AT W SUPPLEMENTARY INFORMATION

Supplementary Table 2 - Isotopes

Snout/
Locality Species N 5'3C 5'°N
Lineage
) . C. araguaiaensis S-9 20 -28.52+0.99 10.05+0.35
Rio Araguaia/
C. maculifer L-1 15 -28.17+1.23 8.11+£0.74
Amazonas
C.sp.C122 IL-8 8 -28.65+0.98 9.16+0.58
Upper Rio Negro/ C. arcuatus S-9 23 -28.56+0.57 12.13+0.39
Amazonas C. serratus L-1 18 -29.78+0.56 10.42+0.58
. C. adolfoi S-9 16 -30.7+0.6 11.22+0.58
Upper Rio Negro/
C. imitator IL-8 20 -28.54+0.67 9.71+0.36
Amazonas
C. nijsseni IS-5 6 -28.29+1.36 10.05+0.5
Rio Tiquie/ C. tukano S-6 22 -30.48+0.83 10.94+0.46
Amazonas C. sp. CW11 L-1 20 -32.13+1.19 9.78+0.54
Rio Tiquie/ C. sp. C84 S-9 1 -29.05 11.39
Amazonas C.sp. C156 L-1 20 -28.01+0.77 10.55+0.31
Rio Fau/ C. nattereri S-6 19 -26.7+0.62 12.330.51
Rio de Plata S. prionotus L-3 17 -27.38+0.76 11.28+0.43
Sao Paulo/ S. barbatus L-3 21 -31.48+0.6 7.9+0.38
Rio de Plata S. macropterus L-3 22 -30.02+0.88 8+0.3
Rio Tibaji/ C. paleatus S-6 10 -23.75+1.33 11.53+1.02
Rio de Plata C. ehrhardti S-6 20 -25.06+0.58 11.09+0.51

Snout morphology as defined by morphometric groupings; genetic; carbon and nitrogen isotope

ratios with respective standard deviations.
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Supplementary Table 3 — Morphometric Tests

AN TANE N SUPPLEMENTARY INFORMATION

Lineages F df p-values Dbm*
1vs6 16.49 44,2068 0 0.0677
1vs8 27.87 44,3476 0 0.0622
1vs9 42.28 44,3784 0 0.0722
3vs6 8.34 44,924 0 0.0629
4vs9 8.56 44,2288 0 0.0629
Svs7 3.04 44,1012 3.5472E-10 0.0422
5vs8 21.42 44,2376 0 0.0837
5vs9 18.71 44,2684 0 0.074

8vs9 11.66 44, 4004 0 0.0393

Pairwise Goodall’s F-test results (2500 bootstraps) comparing Mahalanobis distances between

respective co-mimic lineages. *Distance between means.
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AN TANE N SUPPLEMENTARY INFORMATION

Supplementary Table 4 - Primers

Locus | Primer Sequences °C

12s 12sA-5 F (5°-AAACTGGGATTAGATACCCCACTAT-3") 58-60
12sB-3 R (5’-GAGGGTGACGGGCGGTGTGT-3")

16s 16sA5 F (5°-CGCCTGTTTATCAAAAACAT-3’) 53-55
16sBR3 R (5’-CCGGTCTGAACTCAGATCACGT-3")

ND4 L11935 (5°-CCA AAA GCA CAC GTA GAA GC-3”) 53-55
H12857 (5’-ACC AAG AGT TTT GGT TCC TA-3’)

Cytb GLU-Cory F (5°-CGACTTGAAAACCCATTGTTG-3") 53-55
tRNA THr (5°-CCGGCGCTTTATGAGTTAAG-3")

Ragl Rag 1 MA F (5*'AAGGAGAGGGGTATAGATGATA3) 55
Ragl MA R (5*-GCAAAACGCTGAGAGTTGAA-3”)

FR-4 RTN4-DG F (5’-GTYTGGYTGGTYRTGGTRAARCC-3") 54
FRETICUL4-R2 R (5’-AARTCCATCTCACGCAGGA-3’)

Primer sequences, sequence length and optimal annealing temperatures for the six markers

employed in this study. Primers for the FR-4 intronic region were newly developed by Juan

Montoya-Burgos, while new RAG1 primers were also developed specifically for the

Corydoradinae.
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