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SUPPLEMENTARY INFORMATION

Table S1. Comparison of AEP thresholds at different frequencies among eight serrasalmid

species.
Frequency P. piraya ’ :\i/lp;pincottian . Qg'homburgki S. elongatus S.
(Hz) ' brachypomus us rubripinnis : ' spilopleura
P. brachypomus 50 NS - - - _ — _
150 NS - — - - — _
300 0.0015 - - - - — _
600 NS - - - _ - _
900 0.025 - - - _ - _
1200 NS - - - - _ _
1500 NS - - - - _ _
1800 NS - - - - - _
2100 <0.0001 - - - - — _
2400 NS - - - - - _
2700 NS - - - - - _
3000 NS - - - - _ _
3300 - - - - - _ _
3600 - - - - - _ _
:\i/lr;pincottianus 50 NS NS B B - - -
150 NS NS - — - — _
300 NS NS - - - _ _
600 NS NS - — - _ —
900 NS NS - - - - _
1200 NS <0.0001 - - - — _
1500 NS 0.041 - - - - _
1800 NS NS - - - - _
2100 <0.0001 NS - — - _ —
2400 NS NS - — - _ —
2700 NS NS - — - _ —
3000 NS NS - — - _ —
3300 - NS - - - - _
3600 - NS - - - - _
M. rubripinnis 50 NS NS NS - - - -
150 NS NS NS - - — _
300 NS NS NS - - — —
600 NS NS NS - - — —
900 NS NS NS - - — —
1200 NS NS NS - - — —

1500 NS NS NS - - - -
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NS, Non-Significant differences. Results refer to nested ANOVA with Tukey’s multiple comparisons.



Table S2. Results of the linear regressions of fish standard length against hearing thresholds at the different frequencies.

50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
Species Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
P. brachypomus ¥ '101'5%2" 0026  0.657 y= %31‘;0)‘ 0037 0593 VY N '1%2462" 0002 0891 YT '1%5‘15)( * o023 0155 Y~ %’323)‘ T 0218 0173
M. y = -0.806x y =-0.496x + y = -0.258x y=0.213x + y =-0.705x +
lippincottianus t1630 0103 0366 121 0304  0.099 t1150 0057 0505 a1 0019  0.702 1585 0.098  0.380
M. rubripinnis YT O3%9%F 0047 oger YTLIOX- gg00 gaz0  YTO06X o000 gg7s  YTOAMME g95g g7a0  YTOIIXE h047 gl
53.2 116 +94.1 35.1 78.7
M. y =-0.377x y = 0.094x + y =-0.871x y =0.447x + y =-0.408x +
schomburgii T1la7 0031 0675 67 6 0002 0011 tlng 0063 0549 Py 0202  0.264 1905 0.055 0575
S. elongatus y= %‘12711" T 0102 o601 YT %'Gzilx Tooost o7 VT -ﬁgzgzx 0072  0.664 y= 152889)‘ - o0ss4 0025 YT %71861" T 0044 0.734
S.spilopleura YTOIX 0016 o204 YTOMXAg498  gaae  YTOOXHT 5000 o5 YTOIEY h0g3 gs30 YTOOIX* 5000 0926
+101 76.9 89.6 69.5 92
P. nattereri y= i‘é?x T 0328 0084 y= %).gsggx T o027 oars YT 11';71“ T 0078 0435 y= %‘53“ o001 orrr YT _11e§§1<38x T 005 0509
P. piraya e '104'3871’( 0634 0107 Y~ '1%558" T o079 oe4r VT %3776X T 0005 0907 YT %'%?’X * o083 0030 YT 2.723;2x T 0722 0.069

Rz2, coefficient of determination; P-value in bold are significant.



1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Species Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
P. brachypomus Y~ f‘l%%ﬁx * oo o YT (;'SZZZX * o052 0018 YT %‘é‘%“x * 0362 0086 VT foézg X* 0179 0224 YT '&'é_%zx * 0025 0735
:\i"hpincomanus y=0007x* o003 ogrz  YTORT* oaze 0280 YTOZ2M oose  osu YTOIT oo oass VTN o053 oes
morubripinnis Y TOST 0saz  oze0  YTRAKT osz oz2e0 YT ooz ogra YTUNHT o1ss oza0  YTUZXY 0sa2 0260
Qf':'homburgk“ ys i%é%gx 0006 086 Y~ (;'525’( * ool oss YT %’7732’( * o121 0399 YT %‘?égx * 0067 0537 YT %‘f_787x * 0033  0.669
. elongatus ys ioégzax 0194 0458 YT 1182238’( T o4 0046 V] 1%3‘;9’( 0959 0004 Y° '1%235)( * 0135 o543 YT 1%3290" * 0337 0305
S.spilopleura Y™ %'gilx T o020 o761 YT '1%;%6)‘ * o057 o605 YT f(')%ézzx T o014 o798 Y~ %'géh T 0563 0052 YT fé%??x T 0023 0744
P. nattereri YEOTIY oare o228 VTP 014 0203 YTROBT e 02a8 YT oo oes YTLOOMT 000 osa
P. piraya s '103;2%1)‘ 0159 0507 Y~ %.g.g3x T o0287 0352 YT f(')%?gx T 0013 o0sss YT 'Zlé%sx T 0803 0040 Y7 0;17;16)‘ T 0601 0124

R?, coefficient of determination; P-value in bold are significant.



2700 Hz 3000 Hz 3300 Hz 3600 Hz

Species Equation R? P-value Equation R? P-value Equation R? P-value Equation R2 P-value
P. brachypomus ¥ _1%2.410)( 0202 0551 y= %‘fiﬁx T 0081 0494 / / / / / /
:\i"bpincomanus VIO 0029 osso  YTOOT ooz osoe VIO o107 osz / / /
M.rubripinnis Y7 0% o571 0484 / / / / / / / / /
S'\ﬂ'homburgk" VIR o138 03es  YTLOMT oseo 0031 YIDIY o000 oss VTNY osm o0sm
S. elongatus VIR o3 0207 YT ome 0036 YT 20™ os0s 0arg / / /
s.spilopleura YT 0203 0z YTOZT oam oae0 YTORMY oo 0284 / / /

P. nattereri y= 115%4)‘ T o164 0246 YT 1'22524X T 0119 033 YT 14?329X T 0548 0.014 y =1;1%_55X T 022 0529
P. piraya y= %73%” * 0083 0639 / / / / / / / / /

R2, coefficient of determination; P-value in bold are significant.



Table S3. Absolute and relative morphological measures of otoliths in Pygocentrus nattereri, Myloplus rubripinnis, Myleus schomburgkii, Piaractus
brachypomus, Serrasalmus elongatus and Metynnis lippincottianus.

Lapillus Sagitta Asteriscus

SL Vv VIVot S S/Sot \% VIVot S S/Sot L L/SL \% V/IVot S S/Sot

(mm)  (mm?) (%) (mm?) (%) (mm?) (%) (mm?) (%) (mm) (%) (mm?) (%) (mm?) (%)
P. nattereri A 120 4.4 38.3 17.4 33.9 0.4 34 53 10.4 4.2 3.5 6.7 58.4 28.6 55.7
P. nattereri B 155 5.9 39.5 20.7 355 0.3 1.7 3.9 6.7 4.5 2.9 8.7 58.8 33.6 57.8
P. nattereri C 134 55 39.3 18.9 334 0.3 1.8 4.2 7.3 4.0 3.0 8.3 58.8 33.6 59.2
Mean values 136 5.3 39.0 19.0 34.3 0.3 2.3 45 8.1 4.2 3.1 7.9 58.7 31.9 57.6
M. rubripinnis A 140 4.0 29.0 15.9 28.3 0.6 4.6 7.4 13.2 51 3.7 9.2 66.3 33.0 58.5
M. rubripinnis B 136 3.2 29.2 13.7 28.5 0.5 4.7 6.1 12.6 4.5 3.3 7.3 66.1 28.3 58.9
Mean values 138 3.6 29.1 14.8 28.4 0.55 4.7 6.8 12.9 4.8 3.5 8.3 66.2 30.7 58.7
M. schomburgkii A 252 7.6 26.6 27.0 24.9 1.0 3.5 10.6 9.7 6.2 25 21.1 70.9 70.8 65.4
M. schomburgkii B 242 8.6 21.6 27.9 22.4 1.9 4.8 15.8 12.7 7.0 2.9 29.5 73.6 80.9 64.9
Mean values 247 8.1 23.6 27.5 23.7 1.5 4.2 13.2 11.2 6.6 2.7 25.3 72.2 75.9 65.1
P. brachypomus A 139 1.8 25.2 9.8 23.6 0.5 7.2 7.3 17.6 6.1 4.4 4.8 67.6 24.5 58.8
P. brachypomus B 168 2.2 22.0 10.9 21.3 0.7 6.7 8.6 16.7 6.1 3.6 7.0 71.3 31.7 61.9
P. brachypomus C 131 1.3 22.8 8.3 21.0 04 6.7 6.7 16.9 5.8 4.4 4.1 70.5 245 62.1
Mean values 146 1.8 23.3 9.7 22.0 0.5 6.9 7.5 17.1 6.0 41 5.3 69.8 26.9 60.9
S. elongatus A 119 3.3 20.7 131 215 0.8 5.2 9.3 15.3 6.1 52 11.7 74.0 38.5 63.3
S. elongatus B 152 0.6 16.4 4.7 19.0 0.2 5.2 3.6 145 4.0 2.6 3.1 78.4 16.5 66.6
S. elongatus C 88 0.3 18.6 3.0 21.0 0.1 5.8 2.3 16.1 34 3.8 14 75.6 9.0 62.9
S. elongatus D 63 0.2 21.0 25 27.9 0.1 8.2 1.6 18.5 25 3.9 0.6 70.8 4.7 53.6
Mean values 105.5 11 19.2 5.8 22.3 0.3 6.1 4.2 16.1 4.0 3.9 4.2 747 17.2 61.6

M. lippincottianus A 102 1.0 15.7 6.3 194 0.4 6.2 55 17.1 3.9 3.8 4.8 78.1 20.6 63.6




M. lippincottianus B~ 96 1.0
M. lippincottianus C 112 0.2
M. lippincottianus D~ 109 0.5
Mean values 105 0.7
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SL, standard length; V, volume of the otolith; V/Vot, volume of the otolith divided by total otolith volume; S, surface area of the otolith; S/Sot, surface area of the otolith
divided by total otolith surface area; L, length of the sagitta; L/SL, length of the sagitta divided by standard length of the fish.



Table S4. Absolute and relative morphological measures of Weberian ossicles and the anterior part of the
swimbladder in Pygocentrus nattereri, Myloplus rubripinnis, Myleus schomburgkii, Piaractus brachypomus,
Serrasalmus elongatus and Metynnis lippincottianus.

Tripus Intercalarium Scaphium Ant. bladder
SL \Y% VIVwo \Y VIVwo \Y VIVwo \Y% V/IVsh
(mm)  (mmd) (%) (mm3) (%) (mm3) (%) (mm3) (%)

P. nattereri A 120 3.9 78.5 0.45 9.1 0.62 124 3730 89.1
P. nattereri B 155 94 83.2 0.59 5.2 1.31 11.6 4490 914
P. nattereri C 134 7.1 83.7 0.36 4.2 1.03 121 4947 85.4
Mean values 136 6.8 81.8 0.47 6.1 0.99 121 4389 88.6
M. rubripinnis A 140 3.3 75.7 0.27 6.2 0.79 18.1 3600 46.2
M. rubripinnis B 136 2.9 78.8 0.24 6.6 0.53 14.6 2775 37.4
Mean values 138 3.1 77.3 0.26 6.4 0.66 16.3 3188 41.8
M. schomburgkii A 252 31.8 82.1 1.59 4.1 5.32 13.8 18496  46.4
M. schomburgkii B 242 27.0 80.0 2.02 6.0 4.73 14.0 21193 59.2
Mean values 247 29.4 81.1 1.81 5.0 5.03 13.9 19845  52.8
P. brachypomus A 139 3.0 80.4 0.22 5.9 0.51 13.7 4068 71.7
P. brachypomus B 168 6.6 75.4 0.84 9.6 1.31 15.0 2870 64.8
P. brachypomus C 131 2.7 68.9 0.43 10.8 0.80 20.2 2790 64.1
Mean values 146 4.1 74.9 0.50 8.8 0.87 16.3 3243 66.9
S. elongatus A 119 4.9 82.4 0.28 4.7 0.77 12.9 4442 69.9
S. elongatus B 152 24 81.0 0.16 5.6 0.39 134 1351 65.4
S. elongatus C 88 0.8 76.4 0.07 6.5 0.17 17.1 631 40.8
S. elongatus D 63 0.3 72.9 0.02 6.0 0.08 21.1 176 59.6
Mean values 105.5 2.1 78.2 0.13 5.7 0.35 16.1 1650 58.9
M. lippincottianus A 102 15 79.7 0.08 4.1 0.31 16.2 798 28.3
M. lippincottianus B 96 1.0 74.4 0.09 7.1 0.24 18.4 627 31.3
M. lippincottianus C 112 1.2 70.1 0.07 3.9 0.44 26.0 1233 /
M. lippincottianus D 109 1.3 69.9 0.10 5.2 0.48 24.9 1551 /
Mean values 105 1.3 735 0.09 51 0.37 21.4 1052 29.8

SL, standard length; V, volume of the Weberian ossicle; V/Vwo, volume of the Weberian ossicle divided by total
Weberian ossicle volume; V/Vsb, volume of the anterior part of the swimbladder divided by total swimbladder volume.



Table S5. Results of the linear regressions of hearing structures (otoliths + Weberian ossicles) morphology against hearing thresholds at the different
frequencies.

Tripus 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative
volume) Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
- y=-23x + y=-62.1x + y =-127.5x y=-113.8x + y=-157x +
Serrasalmidae 1143 0.083 0.580 1394 0.177 0.407 +193 0.364 0.205 175 0.643 0.055 218.7 0.479 0.128
1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
. y =-187.7x y =-202.5x + y =-161.5x y=-62.8x + y =-236.2x +
Serrasalmidae +248.4 0.436 0.153 2575 0.607 0.068 +235.8 0.768 0.022 168.8 0.030 0.745 306.7 0.88 0.006
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R2? P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
. y =-176.9x y=-82.3x + y =-65.1x + y=-83.4x +
Serrasalmidae 4 959 0.876 0.006 1771 0.421 0.163 166.5 0.270 0.37 180.9 0.804 0.103
Rz?, coefficient of determination; P-value in bold are significant.
Intercalarium 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative
volume) Equation R? P-value Equation R? P-value Equation R? P-value Equation R2 P-value Equation Rz2 P-value
. y =0.502x + < y=116.1x + y = 247x + y=332x + y =282.2x +
Serrasalmidae 96 4 0.0001 0.996 839 0.110 0.520 785 0.244 0.320 844 0.010 0.852 791 0.276 0.285




1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
- y = 505.6x + y=477x + y =315.6x + y =222x + y=317.7x +
Serrasalmidae 71 0.565 0.085 704 0.601 0.070 906 0.524 0.104 106.2 0.066 0.623 1033 0.284 0.276
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
. y=94.2x + y =4.42x + y =53.5x + y =152.2x +
Serrasalmidae 108.6 0.044 0.689 112.8 0.0002 0.978 1125 0.032 0.772 106.5 0.466 0.318
R2, coefficient of determination; P-value in bold are significant.
Scaphium 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative
volume) Equation R? P-value Equation R? P-value Equation R? P-value Equation R2? P-value Equation R2 P-value
. y=24.9x + y =45.5x + y=914x+ y=118.5x + y=117.2x +
Serrasalmidae 925 0.088 0.568 838 0.086 0.573 791 0.169 0.418 674 0.629 0.060 778 0.241 0.323
1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
. y =106.7x + y=128.7x + y=1152x + y=254x+ y =196.8x +
Serrasalmidae 853 0.128 0.487 794 0.221 0.346 91.7 0.353 0.214 115.9 0.004 0.901 914 0.552 0.091
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
. y=175.4x + y=89.2x + y =60.3x + y=62x +
Serrasalmidae 86.3 0.778 0.02 98.8 0.447 0.147 106.2 0.210 0.438 106.1 0.404 0.364

Rz2, coefficient of determination; P-value in bold are significant.



Sagitta 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative

length) Equation R? P-value Equation R? P-value Equation R? P-value Equation R2 P-value Equation R2 P-value
- y = 270.6x + y =44.9x + y=511x + y = 455.3x + y =614.8x +
Serrasalmidae 86.7 0.415 0.167 895 0.003 0.914 754 0.211 0.360 70 0.371 0.199 74.4 0.265 0.296
1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
- y =829.3x + y=977.9x + y = 828.6x + y =-190.6x + y =1247x +
Serrasalmidae 725 0.307 0.254 64.7 0.511 0.111 803 0.730 0.03 126.8 0.010 0.852 78 0.885 0.005
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
. y =908.8x + y =460.3x + y =445.2x + y =469.9x +
Serrasalmidae 817 0.834 0.011 965 0.475 0.130 996 0.452 0.214 99 3 0.878  0.063
R2, coefficient of determination; P-value in bold are significant.
Sagitta 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative
volume) Equation R? P-value Equation R? P-value Equation R? P-value Equation R2 P-value Equation Rz2 P-value
. y =46.7x + y=116.7x + y = 385.6x + y =190.5x + y =275.5x +
Serrasalmidae 942 0.080 0.587 855 0.146 0.455 752 0.777 0.02 773 0.420 0.164 833 0.344 0.221




1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
- y = 460.4x + y=372.8x + y =285.9x + y=175.3x + y=382.1x +
Serrasalmidae 802 0.613 0.066 82 0.48 0.127 96 4 0.562 0.086 1115 0.054 0.659 104.6 0.537 0.097
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
. y =288.9x + y =223.9x + y=215.3x + y=170x +
Serrasalmidae 1005 0.545 0.094 1023 0.727 0.031 105.4 0.690 0.081 108.3 0.659  0.188
R2, coefficient of determination; P-value in bold are significant.
Sagitta 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative
surface area) Equation R? P-value Equation R? P-value Equation R? P-value Equation R2 P-value Equation R2 P-value
- y=32x + y=411x + y = 154.6x + y =105.8x + y=132.7x +
Serrasalmidae 21 0.185 0.394 855 0.089 0.565 727 0.617 0.064 72 0.642 0.055 78.4 0.395 0.182
1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
. y =186.9x + y=1712x + y=137.2x + y=29.4x + _
Serrasalmidae 768 0.500 0.116 766 0.501 0.116 915 0.640 0.056 115.9 0.007 0.871 y=205x+95 0.765 0.023
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
. y =160.7x + y=108.1x + y =95.5x + y =80.6x +
Serrasalmidae 95 0.834 0.011 98.3 0.839 0.010 1026 0.666 0.092 105.3 0773  0.121

R2, coefficient of determination; P-value in bold are significant.



Lapillus 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative
volume) Equation R? P-value Equation R? P-value Equation R? P-value Equation R2 P-value Equation R2 P-value
- y =-8.34x + y =-8.60x + y =-40.8x + y =-41.6x + y=-38.3x +
Serrasalmidae 985 0.098 0.546 932 0.03 0.741 1035 0.334 0.230 96.4 0768  0.022 105.7 0.255 0.307
1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
- y=-35.7x + y =-30.9x + y=-247x + y=14x + y=-513x +
Serrasalmidae 1109 0.141 0.463 107.4 0.127 0.488 116.1 0.161 0.431 116.6 0.013 0.829 1352 0.371 0.199
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
: y=-46.7x + y =-35.6x + y =-24.5x + y =-15.6x +
Serrasalmidae 125.6 0.546 0.094 1216 0.704 0.037 1214 0.321 0.320 119.7 0.229 0.522
R2, coefficient of determination; P-value in bold are significant.
Lapillus 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative
surface area) Equation R? P-value Equation R? P-value Equation R? P-value Equation R2 P-value Equation Rz2 P-value
. y=-11.1x+ y=-23.3x+ y =-94.5x + y=-77.2x+ y =-85.5x +
Serrasalmidae 992 0.057 0.65 96.9 0.074 0.603 1172 0.587 0.076 105.6 0.869  0.007 1178 0.418 0.165




1200 Hz 1500 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 Equation R2 P-value Equation R2 P-value
Serrasalmidae Y :12954;( T 0322 0240 y= izg';x T 0.243 y :111%'%)( T 0004 0905 YT igg'gx T 0432 0156
2700 Hz 3000 Hz 3600 Hz
Equation R? P-value Equation R? Equation R? P-value
. y=-78x + y =-64.3x + y=-31.9x +
Serrasalmidae 133.8 0.501 0.116 1291 0.756 1239 0.307 0.446
R2, coefficient of determination; P-value in bold are significant.
Asteriscus 50 Hz 150 Hz 600 Hz 900 Hz
(relative
volume) Equation R? P-value Equation R? Equation R? P-value Equation R2 P-value
Serrasalmidae Y~ 98(')52”‘ T 008 0573 y =8%%X T 0015 y= ggﬁsx T o078 0036 Y =73§'§X T 0109 0376
1200 Hz 1500 Hz 2100 Hz 2400 Hz
Equation R2 P-value Equation R2 Equation R2 P-value Equation R2 P-value
Serrasalmidae Y~ ggjx T 0073 0604 y=252x+82 007 y= lgégx * o0 o071 YT g;a.gx 0287 0274
2700 Hz 3000 Hz 3600 Hz
Equation R2 P-value Equation R2 Equation R? P-value
. y=46.7x + y =35.5x + y=135x+
Serrasalmidae 812 0.458 0.14 878 0.587 106.3 0.146 0.619

R2, coefficient of determination; P-value in bold are significant.



Asteriscus 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz

(relative
surface area) Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
. y =-4.76x + y=22.8x + y =106.9x + y=113.8x + y =106.7x +
Serrasalmidae 99 4 0.003 0.914 771 0.022 0.779 28 0.236 0.328 16.4 0.593 0.073 309 0.204 0.368
1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
. y = 65x + y=23.6x + y=-5.83x+ y=-812x+ y=511x+
Serrasalmidae 62.4 0.048 0.676 854 0.008 0.869 113.8 0.001 0.954 169.9 0.046 0.685 915 0.038 0.711
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R2 P-value Equation R2 P-value Equation R2 P-value Equation R2 vzlje
: y =47.5x + y=69.3x + y=19.1x+ y=0.124x +
Serrasalmidae 85.2 0.058 0.645 705 0.276 0.285 103.9 0.017 0.833 1159 <0.001  0.999

R2, coefficient of determination; P-value in bold are significant.



Ant. bladder 50 Hz 150 Hz 300 Hz 600 Hz 900 Hz
(relative

volume) Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
- y=194x + y=-13x + y=-11.2x + y=-15.1x + y=-9.7x +
Serrasalmidae 954 0.023 0.776 985 0.301 0.26 1001 0.108 0.524 949 0.435 0.154 102 0.07 0.611
1200 Hz 1500 Hz 1800 Hz 2100 Hz 2400 Hz
Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value Equation R? P-value
. y=-5.62x + y=-5.1x+ y=-7.15x + y=-243x+ y=-13.4x +
Serrasalmidae 1055 0.015 0.817 1028 0.015 0.82 114.2 0.058 0.646 133.7 0.171 0.415 1305 0.109 0.524
2700 Hz 3000 Hz 3300 Hz 3600 Hz
Equation R2? P-value Equation R2 P-value Equation R2 P-value Equation R2 P-value
: y=-19.7x + y=-10.8x + y =-6.69x + y =-3.94x +
Serrasalmidae 1256 0.42 0.164 119.2 0.279 0.281 119.8 0.096 0.611 1183 0.061 0.753

Rz2, coefficient of determination; P-value in bold are significant.



Table S6. Results of the linear regressions of hearing structures (otoliths + Weberian ossicles) morphology against mean hearing thresholds at the different
frequency bands.

Tripus Band 1 (50 - 1200 Hz) Band 2 (1500 - 2400 Hz) Band 3 (2700 - 3600 Hz)

(relative volume) Equation R2 P-value Equation R2 P-value  Equation R2 P-value
. y =-132.6x y =-183.9x y = -98.9x

Serrasalmidae +1998 0.473 0.131 + 2622 0.508 0.112 1192 0.633 0.059

R2?, coefficient of determination; P-value in bold are significant.

tercalarium Band 1 (50 - 1200 Hz) Band 2 (1500 - 2400 Hz) Band 3 (2700 - 3600 Hz)

(relative volume) Equation Rz P-value  Equation Rz P-value Equation Rz  P-value
. y =327.3x y = 285.3x y = 68.1x

Serrasalmidae +76.4 0.514 0.109 +1014 0.218 0.351 +110.9 0.054 0.659

R2, coefficient of determination; P-value in bold are significant.

Scaphium Band 1 (50 - 1200 Hz) Band 2 (1500 - 2400 Hz) Band 3 (2700 - 3600 Hz)

(relative volume) Equation R2 P-value Equation R2 P-value  Equation R2 P-value
. y=81.3x + y = 145.9x y =94.9x

Serrasalmidae 836 0.160 0.431 + 057 0.289 0.272 4+ 99.9 0.526 0.103

R2?, coefficient of determination; P-value in bold are significant.



Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

Sagitta

(velative length) Equation Rz P-value  Equation RZ2  P-value  Equation R2  P-value
. y = 588.5x y =675.1x y =578.2x

Serrasalmidae +755 0.336 0.228 1948 0.247 0.316 1943 0.781  0.0195

R2?, coefficient of determination; P-value in bold are significant.

Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

Sagitta

(relative volume) Equation Rz P-value  Equation Rz P-value  Equation Rz P-value
. y = 313.4x y = 294.9x y =221.1x

Serrasalmidae +816 0.616 0.064 +104.9 0.305 0.256 +1045 0.739 0.028

R2?, coefficient of determination; P-value in bold are significant.

Sagitta
(relative surface

Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

area) Equation R? P-value Equation R? P-value Equation R2 P-value
. y =129.9x y =133.3x y = 109.9x
Serrasalmidae +78.9 0.531 0.101 +100.9 0.312 0.249 +1001 0.914  0.003

R2?, coefficient of determination; P-value in bold are significant.

Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

Lapillus

(relative volume) Equation R? P-value Equation R? P-value  Equation R? P-value
. y =-27.4x y =-23.2X y =-30.6x

Serrasalmidae +103.2 0.180 0.401 + 1246 0.072 0.607 41225 0.543 0.095

R2, coefficient of determination; P-value in bold are significant.



Lapillus
(relative surface

Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

area) Equation R? P-value  Equation R? P-value  Equation R? P-value
. y = -68.4x y = -46.2X y = -54.5x
Serrasalmidae +113.6 0.370 0.200 +130.6 0.094 0.554 +128.7 0.565 0.085

R2, coefficient of determination; P-value in bold are significant.

Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

Asteriscus

(relative volume) Equation Rz P-value  Equation Rz P-value Equation Rz  P-value
. y=22.8x + y=18.3x+ y =29.7x

Serrasalmidae 80.4 0.105 0.531 106 0.038 0.712 104 0.427 0.159

R2?, coefficient of determination; P-value in bold are significant.

Asteriscus
(relative surface

Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

area) Equation R? P-value Equation R? P-value  Equation R2 P-value
. y =53.6x + y =-21.3x y = 34.9x
Serrasalmidae 63.7 0.071 0.609 +132.9 0.006 0.881 +937 0.073 0.605

R2?, coefficient of determination; P-value in bold are significant.

Band 1 (50 - 1200 Hz)

Band 2 (1500 - 2400 Hz)

Band 3 (2700 - 3600 Hz)

Ant. bladder

(relative volume) Equation R? P-value Equation R? P-value  Equation R? P-value
. y =-4.87x y = -23.5x y = -8.94x

Serrasalmidae +99.4 0.025 0.767 +1324 0.319 0.243 +120.2 0.199 0.375

R2, coefficient of determination; P-value in bold are significant.



