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Table S1: Water quality in the headwaters of Grande River

May-July  August- October November-January  February-April
Temperature (°C) 13.54 £ 0.55 11.26 £ 0.01 16.18 £ 0.01 14.02 £ 0.01
pH 6.57 +0.06 6.07 £ 0.03 5.98+0.01 6.54 +0.01
Dissolved oxygen (mg/L) 13.28 £ 0.27 12.64 £ 0.05 11.19+£0.07 12.75+0.27
Conductivity (uS/cm) 12.00+0.01 12.00+0.01 12.33+0,33 12.00 £ 0.01
Total suspended solids (mg/L)  8.00 £ 0.01 8.00+£0.01 8.00£0.01 8.00 £ 0.01

Data (mean + SEM) were obtained during a reproductive cycle.

Table S2. Meristic data of samples of Astyanax fasciatus, A. paranae and interspecific

hybrids.
A. fasciatus A. paranae Hybrids
Characters (n=7) (n=7) (n=7)
Range Range Range

Pored scales on lateral line* 39 - 42 3 - 3B 36 - 38
Scale rows between dorsal-fin origin and
lateral line* 7 - 8 6 - 6 6 - 7
Scales rows between lateral line and pelvic-
fin origin* 6 - 6 5 - 5 5 - 6
Pre-dorsal scales 1 - 13 11 - 13 11 - 12
Scale rows around caudal peduncle* 6 - 16 14 - 14 14 - 16
Dorsal-fin branched rays 9 - 9 9 - 9 9 - 9
Anal-fin branched rays* 22 - 25 14 - 15 18 - 19
Pectoral-fin branched rays 3 - 15 12 - 14 12 - 137
Pelvic-fin branched rays 7 - 7 6 - 6 7 - 8
Upper caudal-fin branched rays 8 - 9 9 - 9 9 - 9
Lower caudal-fin branched rays 8 - 8 8 - 8 8 - 8
Outer premaxillary teeth 3 - 5 3 - 4 4 - 4
Inner premaxillary teeth 5 - 5 5 - 5 5 - 5
Maxillary teeth 1 - 1 1 - 2 1 - 2
Dentary teeth 5 - 5 5 - 6 5 - 6

Asterisks indicate most important characters.



Table S3. Morphometric data of samples of Astyanax fasciatus. A. paranae and interspecific hybrids.

Characters Astyanax fasciatus Astyanax paranae Hybrids

n Mean Range SD n Mean Range SD n Mean Range SD
Standard Length (mm) 7 80.75 7456 - 88.90 7 8366 7486 - 9222 7 7256 626 - 94.05
Percentages of SL
Depth at dorsal-fin origin 7 3361 3042 - 3656 199 7 3085 29.08 - 3225 106 7 3224 3066 - 3505 1.63
Snout to dorsal-fin origin 7 4871 4599 - 50.15 142 7 5049 4868 - 5341 166 7 4984 4842 - 51.28 1.09
Snout to pectoral-fin origin 7 2517 2158 - 2689 171 7 2688 2598 - 2764 061 7 26.36 2449 - 29.71 166
Snout to pelvic-fin origin 7 4639 4494 - 4858 142 7 4960 4857 - 5047 062 7 4938 48.03 - 5142 136
Snout to anal-fin origin 7 6495 6274 - 6658 128 7 6780 6654 - 6878 097 7 6735 6618 - 69.09 1.11
Caudal-peduncle depth 7 10.56 8.02 - 1142 115 7 1186 1135 - 1214 031 7 1151 1120 - 1242 0.44
Caudal peduncle length* 7 1152 724 - 1241 189 7 1488 1273 - 1634 130 7 1288 12.03 - 1358 0.61
Pectoral-fin length 7 1840 1462 - 2011 176 7 1805 1667 - 1991 107 7 1856 1614 - 1925 1.11
Pelvic-fin length 7 1470 1054 - 1589 18 7 1439 1405 - 1487 028 7 1476 1362 - 1576 0.68
Dorsal-fin base length 7 13.40 1039 - 1442 141 7 1395 1261 - 1504 101 7 1353 1281 - 14.05 045
Dorsal-fin depth 7 2345 1976 - 2519 183 7 2174 2089 - 2242 065 7 2330 2138 - 2452 126
Anal-fin base length* 7 2644 2506 - 2826 113 7 2047 1986 - 2088 041 7 2371 2212 - 2551 1.07
Anal-fin lobe length 7 15.06 13.01 - 1683 120 7 1467 1317 - 16.77 123 7 1555 1429 - 1645 0.93
Eye to dorsal-fin origin 7 3558 3255 - 37.00 144 7 3913 3652 - 4121 145 7 3751 36.17 - 39.17 1.07
Dorsal-fin origin to caudal-fin base 7 5367 5126 - 5540 166 7 5065 4568 - 5551 377 7 5372 5182 - 5482 104
Bony head length 7 2438 2380 - 2505 049 7 2551 2315 - 2731 175 7 2569 2543 - 26.68 0.45
Percentages of head length
Horizontal eye diameter* 7 3559 3069 - 3823 261 7 2736 2519 - 2937 163 7 3045 2749 - 3281 180
Snout length 7 2783 2554 - 3081 189 7 2958 2728 - 3288 235 7 2893 2761 - 29.66 0.90
Least interorbital distance 7 3329 3140 - 3540 172 7 3622 3194 - 4061 336 7 3336 31.20 - 3585 206
Upper jaw length 7 4412 4166 - 4692 218 7 4547 4119 - 5035 355 7 4218 40.72 - 4411 107

Asterisks indicate most important characters.



Table S4. Coefficients of variables on the first, second and third principal components of
traits studied for Astyanax fasciatus, A. paranae and interspecific hybrids.

Characters PC1 PC2 PC3
Standard Length 0.19311 0.10844 0.10243
Depth at dorsal-fin origin 0.18713 0.18481 -0.12594
Snout to dorsal-fin origin 0.20909 0.043068 0.095554
Snout to pectoral-fin origin 0.2091 -0.055709  -0.033929
Snout to pelvic-fin origin 0.20911 0.043799 0.11973
Snout to anal-fin origin 0.20912 0.062206 0.098139
Caudal-peduncle depth* 0.20913 -0.31074 -0.15377
Caudal peduncle length* 0.20914 -0.57773 -0.14631
Pectoral-fin length 0.20915 0.062166 -0.21205
Pelvic-fin length 0.20916 -0.19054 -0.46304
Dorsal-fin base length 0.20917 0.042309 0.065869
Dorsal-fin depth 0.20918 0.15205 -0.19407
Anal-fin base length* 0.20919 0.48252 -0.25787
Anal-fin lobe length 0.2092 0.20052 -0.054426
Eye to dorsal-fin origin 0.20921 0.0075885 0.17393
Dorsal-fin origin to caudal-fin base 0.20922 0.16614 0.029744
Bony head length 0.20923 0.031913 0.18535
Horizontal eye diameter* 0.20924 0.3752 -0.24098
Snout length 0.20925 0.035377 0.41589
Least interorbital distance 0.20926 -0.006654 0.39942
Upper jaw length 0.20927 0.057524 0.25564
% variation 70.35 16.16 6.12

Asterisks indicate most important variables.



Figure S1. Histological sections of ovaries (A, B, C) and testes (D, E, F) of lambaris A.
paranae and A. fasciatus in different gonad maturation stages stained with hematoxylin-
eosin. A: Resting (F1) with ovigerous lamellae containing perinucleolar (PN) follicles
and ovogonia (G) nests. B: Ripening/ripe (F2/3) with presence of perinucleolar (PN), pre-
vitellogenic (PV) and vitellogenic (V) follicles. C: Spawned (F4) with atretic (A) and
post-ovulatory (PO) follicles (detail) in regression and increased connective tissue
between follicles. D: (M1) seminiferous tubules showing closed lumens and numerous
spermatogonia (detail). E: (M2/3) cysts of germ cells in different developmental stages:
spermatogonia (G), spermatocytes (SP), spermatids (T) and abundant spermatozoa (Z).
F: (M4) seminiferous tubules (asterisks) with empty lumen or containing residual
spermatozoa. Bar: (A) = 100 um, detail = 7 um; (B) = 130 um; (C) = 170 um, detail =
110 pm; (D) = 17 pm, detail = 7 pum; (E) = 13 um; (F) = 30 pm.



Table S5: Batch fecundity of A. paranae e A. fasciatus from the headwaters of Grande River.

Batch Fecundity Relative Fecundity

Species
Range Mean TL (cm) BW () GW (0) r (GW)
A.paranae 2439-10217  5582.82 +413.04® 575.55+38.23* 372.40+21.49° 1984.16+81.91° 0.848"
A. fasciatus 2676-8120 5668.57 + 440.61° 525.94 + 41.06° 325.51+24.88% 2662.84 + 150.80° 0.669"

Values represent mean £ SEM (um). In a column, different letters indicate significant differences among the species. Pearson (r)
correlation coefficient between batch fecundity and total length (TL), body weight (BW) and gonadal weight (GW). Asterisks indicate
significant correlation between batch fecundity and GW.

Table S6: Diameters of female germ cells and nucleus of male germ cells in A. paranae

e A. fasciatus captured on headwaters of the Grande River.

Females Males

A. paranae A. fasciatus A. paranae A. fasciatus
Ga 14.08 £ 0.29? 14.57 + 0.33? Ga 6.37 £ 0.10° 6.70 £ 0.122
Gs 10.83 £ 0.322 11.92 +£0.33" Gs 4.62 +0.07° 4.80 £ 0.082
PN, 133.60 + 1.89° 146.70 £2.95°  SP; 3.70 £ 0.05? 3.96 + 0.05°
PN, 207.90 +4.492  22990+5.83°> SP; 2.29 +£0.042 2.44 +0.03°
PV 324.10+5.48  34190x517° T 1.93 £ 0.02? 1.87 £ 0.02°
\% 609.20 £5.90*  598.80 +7.20*0 Z 1.84 £ 0.01° 1.81+£0.01°

Values represent mean = SEM (um). In a line, different letters indicate significant differences among
the species, considering the same sex, p < 0.05, Mann-Whitney. (Ga) and (Gg): type A and type B
oogonia or spermatogonia; (PN:1 and PNy) initial and advanced perinucleolar oocytes, (PV) pre-
vitellogenic and (V) vitellogenic oocytes; (SP1 and SP;) primary and secondary spermatocytes; (T)
spermatids; (Z) spermatozoa.



Table S7: Mean genetic distance (K2P) for the COI gene (%) between the different

lambari morphotypes captured on headwaters of Grande River and reference sequences.

Morphotypes 1 2 3 4 5 6
1. A. paranae -

2. Hybrid clade paranae 02 -

3. Hybrid clade fasciatus 22 22 -

4. A. fasciatus 22 22 00 -

5. Reference A. paranae 05 06 25 25 -

6. Reference A. fasciatus 22 22 00 00 25 -




