Table S1. Spiny dorsal fin-ray kinematic parameters by fish

ATime (ms from 10 ‘event) Mean Angle (deg) Max Angle (deg)
Parameter Spine Fish A Fish B Fish C Fish A Fish B Fish C Fish A FishB FishC
SP1 -129+83 -96+48 -45+43 3322 32+17 8.7+18 5.6 4.2 10.8
SP4 -184+04 -149+24 -134%29 1.0x05 1.7£0.2 22+1.0 1.6 2.0 2.9
max SP7 -108+0.3 -92%45 -97x0.9 5.8+0.7 4.4 £1A1 8.0 = 1.1 6.6 5.6 9.1
SP10 -16+32 -1.7+16 -41x14 189x13  20.0x3.0 22.1+47 19.9 22.9 27.6
2 SP1 27.7:76 -171x12 -80x75 - N N - - -
L% SP4 -303+1.9 -240+48 -232%17 - - - - - -
> r SP7 -179+15 -150+3.1 -16.1+2.1 - - - - - -
% SP10 -35+0.7 -05z%25 -3.6x7.4 - -- -- -- -- --
SP1 -33.1+7.4 -20.0+6.0 -142+11.4 6112 28+28 -7.0%35 7.5 -6.0 -11.0
SP4 -292+49 -186+0.7 -223%23 -7.9x15 72%32 -6.0+1.8 9.5 -10.7 -7.6
max2 SP7 -11.7+8.6 -11.0x141 -201+11.3 -10.1+06 -6.0+3.6 -6.2+25 -10.8 -10.0 -8.7
SP10 -16+7.9 06%12 0004 -162x42 -17.0+£12 -251+10.3 -19.2 -17.8  -334
SP1 -42%22 -40x05 -25+04 -165%x29 -181+9.2 -206+58 -19.5 234  -26.0
maxd SP4 109+46 0.0x25 2026 3212 -3.8%1.1 -8.8 3.1 -4.0 -5.0 -12.2
SP7 1.4+38 -21x49 27+25 159%24 13802 13.5+0.6 18.3 14.0 14.1
@ SP10 05+16 -1.3+13 -22+20 39.7+1.1 36.2+3.3 35.6 1.2 40.5 38.3 36.7
§ SP1 -33%x13 3793 -05+1.7 - - - - - -
P N SP4 13082 -68%29 6937 - - - - - -
z SP7 -06+15 2207 -23%1.8 - - - - - -
S SP10 52+16 29%12 48+25 - - - - - -
) SP1 -63%55 3.1%51 -19+25 12830 101109 152x26 15.4 225 18.2
a2 SP4 27+57 -62%90 0.5+8.7 1.8+0.6 3.7+0.9 8.6 +55 25 4.3 14.0
SP7 -57%+91 -03x15 -30+13 -81x04 -8.3+1.2 -13.6 3.3 -8.6 -9.1 -17.1

SP10 -43=x17 22+0.3 25+23 -140+45 -21.8+45 -23.8 £4.9 -19.2 -24.6 -28.7




-243+1.5

SP1 -26.0+2.6 -23.3+1.2 96.1+1.0 99.7+09 108524  97.0 1006  110.8
Max SP4 -240+26 -180+40 -243+06 75907 81.6x17 84.0 +1.7 76.6 83.3 85.3
Elevation SP7 -247+15 -220+35 -20.3+0.6 59112 61.9%1.6 64.5+1.6 60.4 63.5 65.9
SP10 -18.0+46 -153+1.2 -23.7+100 554+12 54113 57.1 +2.1 56.8 55.3 58.9

<DSp1> 4.7+10.7 -27.3+46 -17.0+13.9 - - - - - -

<DSp4> -24.0+4.4 -173+46 -243x0.6 - - - - - -

Max Areas
<DSp7> -253+21 -10.0+159 -23.0+1.7 - - - - - -
<spD> -253%21 -207+12 -23.0+1.7 - - - - - -

ATime is the difference in time of a given parameter (individual rows) from the corresponding kinematic event of the Ant-

trunk (18’event). Mean Angle is the average for all sequences for each fish. Max Angle is the maximal angle of the

parameter that was achieved by the fish, observed in any sequence. For ATime and Mean Angle, values are mean =+ 1
s.d. See text for details. n=3 sequences for each fish.



Table S2. Soft dorsal fin-ray kinematic parameters by fish

ATime (ms from 10 'event)

Mean Angle (deg)

Max Angle (deg)

Parameter Fin-Ray Fish A Fish B Fish C Fish A Fish B Fish C Fish A Fish B FishC
DSp10 -95+04 -59+06 -7.3+19 -06203 -1.5+05 -09+02  -1.0 -2.1 1.2
DRy2 -08+13 -08+18 -28+19 -44x10 -51%20 -14%10 -55 -7.0 -2.0
max1 DRy5 44+13 2428 36209 -134%22 -127%37 -71+10 -159 -169  -7.8
DRy8 4413  41zx1.1 46+02 272+36 -244+43 -164+08 -311 290 -17.3
- DRy12 -05+09 08=%14 09%07 -257+32 -282%37 -30.6+11 -290 -305 -31.4
= DSp10 -14.1+08 -95+21 -12.1+0.4 - - - - - -
|J°>JJ DRy2 -39+17 -34%07 -71+33 - - - - - -
S DRy5 1.6+07 11207 0210 - - - - - -
8 DRy8 2806 27141 1.9+0.6 -- -- -- -- -- --
& DRy12 04x06  01x14  -0.1x0.9 -- -- -- -- -- --
DSp10 -18.7+0.2 -148+20 -153+1.9 6.4+1.8 78+07 121%23 75 8.6 14.8
DRy2 -82%13 -7.8+06 -74+31 16516 181%25 21232 174 20.7 24.9
max2 DRy5 -44+10 -45+06 -40+28 36.0x48 37.9+41 40742 392 426 452
DRy8 -22%12 -28+04 -1.0+28 513250 504+65 522+25 546 57.6 54.9
DRy12 -31+1.6 -29+32 07+10 444x26 480140 40611 473 62.5 41.9
DSp10 -1.8+11 0022 -06%12 -100+07 -6.8+54 -11.9%+40 -10.7 -124 -165
DRy2 1.8+0.1 04+09 01%15 -106%05 -9.8+38 -124+19 -109 -127  -145
max1 DRy5 22+04 4719 58%11 -11.0+02 -123%22 -183%26 -11.1  -148  -20.0
@ DRy8 9416  7.0+36 97%07 -84x11 -121%83 -140%45 94 216 -17.0
5 DRy12 2413 39%15 19%49 165%37 146+37 63%25 208 18.8 9.2
0 DSp10 -3.0+0.8 -2.8+0.6 -3.30.2 - - - - - -
2 DRy2 0904 -1.1x05 -1.5x0.2 - - - - - -
< tr DRy5 25+1.3 38%08  49:0.6 - - - - - -
< DRy8 6822 6003 85%29 - - - - - -
» DRy12 1.7x06 1.9+05 11zx15 - - - - - -
DSp10 -7.0+7.1 -67+7.0 -04%91 119237 147%17 1567+10 157 16.7 16.5
max2 DRy2 27+65 -40%55 00%81 17822 201+07 15360  20.3 20.7 21.0
DRy5 3241 -20%23 12%35 240x25 18032 17207 268 20.9 18.0



DRy8 1.0+£0.3 0.7+0.8 29+3.8 247 +4.5 23.4 £3.1 23.9+6.6 28.1 26.9 27.8
DRy12 -2.6+3.2 -4.1+0.5 -3.2 +3.6 -289+48 -24.0+2.38 -25.0+4.9 -32.7 -27.2 -29.6
DSp10 3.0x8.9 4.3 +13.1 -6.0+7.0 51.6 £1.1 53.2+0.9 521 +1.5 52.9 541 53.8
Max DRy2 -0.3+126 3.7+10.8 0.0 £8.7 42.7 £ 3.1 48.8 £0.4 45.6 £ 2.1 46.3 49.2 48.0
Elevation DRy5 5.0+14.7 11.0+1.7 2.7 +£8.1 37.6+3.0 41.9+2.1 37414 39.7 44.3 39.0
DRy8 13.7+0.6 11.7+0.6 8.0+9.8 33.2+3.7 36.8 £2.4 324 +34 35.6 38.7 34.6
DRy12 11.7+23.0 -6.3+5.5 -8.0+2.6 -13.0+1.9 -55+1.0 9.4 +£1.7 -11.7 -4.4 -8.0
<DSp10> 17.0+52 10.3+14.4 6.0+7.9 -- -- -- -- -- --
<DRy2> 7.0+1.0 6.3 +0.6 6.7+25 -- -- -- -- -- --
Max Areas <DRy5> 63=x%7.4 7.0+4.6 8.0+4.6 - -- - -- -- --
<DRy8> 11.7+24.7 177x7.8 -6.7 £ 9.1 - -- - -- -- --
<sfD> 7.7x6.7 3.0+5.6 8.7+5.9 -- -- -- -- -- --

See Table S1 for the description of ATime, Mean Angle and Max Angle. See text for the description of the parameters. n =

3 sequences per fish.



Table S3. Anal fin-ray kinematic parameters by fish

ATime (ms from t6‘event)

Mean Angle (deg)

Max Angle (deg)

Parameter Fin-Ray Fish A Fish B Fish C Fish A Fish B Fish C Fish A Fish B FishC

ASp3 -102+1.7 -92203  -85%07 -1.0+03  -1.3+0.3 -0.8+0.3 -1.2 -1.4 -1.0

ARy2 -03:08 -1.3x009 0.0+0.8 53+12  -3.0x0.3 -4.0+1.7 -6.7 -3.2 -5.9

max1 ARy5 29+03 1.7x0.2 29+07  -123+07 -70+13  -10.0+09  -13.1 -8.5 -10.8

ARy8 2605  23x0.1 34+09  -249+16 -16.0x55 -21.7+x21  -267  -19.7  -23.1

ARy12 -13+11 1.0+08 0.7 £ 1.1 -175+54 -201+42 -220+99 -233 -245  -333
@ ASp3 -145+07 -13.0x1.7 -152+17 - - - - - -
S ARy2 -38+08 -49+1.6 -4.0+0.2 - -- -- -- -- --
12 tr ARy5 04+05 -1.4x1.1 -0.1+1.0 - - - - - -
& ARy8 09£06 04x13 1112 - - - - - -
& ARy12 -20x+11 -1.0x1.9 -0.4+1.4 -- -- -- - - -
ASp3 -16.0+1.2 -153x25 -155+18  8.2x0.8 6.4+1.2 5317 8.7 7.1 6.9

ARy2 -16+27 -46+36  -46x44 247+70 259x29  232x1.0 29.1 28.4 24.0

max2 ARy5 -35+07 -35+18  -37+35 455+97  40.9=7.1 34.6 +4.0 52.1 45.2 38.5

ARy8 -22:09 -1.9%13  -26x29 600x6.6 50.1+50  4596.0 65.4 55.6 52.9

ARy12 -30%23 -21x17 -50x24 522+53 456+6.4  424x27 57.0 51.9 45.4

ASp3 -20+14 -25%17  -25+08 -102%1.6 -33%3.2 -62+15  -12.0 -6.9 7.2

ARy2 -08+14 -17+12  -20+03 -146%17 -75%20 -83+22  -16.6 -9.2 -10.1

max1 ARy5 6.3:08 5012 41+04  -148+09 -184x26 -173+08 -158  -20.7 -18.0

@ ARy8 11.9x21 7.2x20 6.6 +0.3 55+13 -16.4+34 -129+43  -6.4 -19.6  -16.6

S ARy12 -04:08 -06x19 1.6+0.9 228+48 84+11.3  11.7+51 28.3 21.5 17.5
i ASp3 -43x12 -64+26 5004 - - - - - -
2 ARy2 -1.1:05 -44=x1.1 -41+1.3 - - - - - -
< ARy5 43x15 37204 2.7+0.9 - - - - - -
o ARy8 7624 7119 4.0+0.6 - - - - - -
» ARy12 0410 -48%17  -1.1x12 - - - - - -

ASp3 -37%74 -31%24  -63x52 208x106 21.9=x1.1 13.6 +4.8 28.6 22.7 18.8

max2 ARy2 -47+35 -59+35 -48zx6.0 171+6.7 26715  142+55 23.4 28.3 19.2

ARy5 -22+10 -1.1+£12  -1.3x29 19.4+27  16.4x4.1 19.2£3.0 22.4 21.0 22.6




ARy8 02+1.6 -0.2+1.3 1.0+£2.6 11.4+4.8 12.4+£3.2 18.4+£3.9 16.9 14.7 22.7
ARy12 -48x1.6 -4.7 £0.7 -3.1£4.3 -30.9+3.5 -341+101 -22.9+104 -33.7 -45.6 -34.9
ASp3 -43+116 -97+25 20x11.4 579 +6.8 57.6 +4.1 65.7 +2.5 65.4 60.5 67.7
ARy2 123+35 7.0+x104 3.3+x11.0 48.4+4.0 52.5 +3.5 53.3 + 3.1 52.8 54.7 55.5

Max

Elevation ARy5 11.7+25 6.3 +8.1 40+79 451 +£5.1 48.0 £5.6 48.2 £4.2 50.6 53.3 51.0
ARy8 123+1.5 8.3 +8.1 6.0+7.9 29.8+5.9 35.5+2.2 39.4+£43 36.1 36.8 42.3
ARy12 7.7+179 8.3+20.8 -2.0 £6.1 -10.2+2.6 9.0+14.3 0.7+4.0 -7.9 24.9 3.3
<ASp1> -5.0+104 -7.0=x6.1 8.7+16.6 - - - - - -
Max <ARy2> 123+35 10.3%6.7 27+7.2 - -- -- -- -- --
<ARy5> 17+139 -03+7.6 1.3+55 - - - - - -
Areas

<ARy8> -23+25 -3.0+17 -1.3+1.5 - - - - - -
<sfA> -23+11.6 -9.7+8.0 -1.3+32 - - - - - -

See Table S1 for the description of ATime, Mean Angle and Max Angle. See text for the description of the parameters. n =
3 sequences per fish.




Table S4. Kendall’'s W and Friedman’s xz for spiny dorsal fin-ray kinematic parameters

ATime Mean Angle Max Angle
Parameters W  y®>  P-value w v 2 P-value w %2 P-value
max1 0.91 8.20 0.017 0.91 8.20 0.017 0.91 8.20 0.017
Sweep 091 820 0017 - - - - - -
Events
max2 0.73 6.60 0.075 0.64 5.80 0.148 0.64 5.80 0.148

Span max1l 0.78 7.00 0.054 1.00 9.00 0.002 1.00 9.00 0.002
Axis tr 0.24 0.53 0.608 -- -- - - - -

Events max2 0.29 2.60 0.524 1.00 9.00 0.002 1.00 9.00 0.002
Max Elevation 0.66 5.90 0.115 1.00 9.00 0.002 1.00 9.00 0.002
Max Area<r> 0.11 0.67 0.944 -- -- - -- -- --

ATime is the difference in time of a given parameter (individual rows) from the corresponding kinematic event of the Ant-
trunk (18’event). Mean Angle is the average for all sequences for each fish. Max Angle is the maximal angle of the
parameter that was achieved by the fish, observed in any sequence. See text for a description of the parameters.
Significant analyses with P-values less than their adjusted a-levels are indicated in bold. For Sweep, Span Axis and
Elevation, df=2, 3; for Area, df=2, 2.




Table S5. Kendall’s W and Friedman’s % for soft dorsal fin-ray kinematic parameters

ATime Mean Angle Max Angle
Parameters W 2 P-value w %2 P-value w x2 P-value
maxi 0.96 11.47 0.001 096 11.47 0.001 0.96 11.47 0.001
Ey:ftz 1.00 12.00  <0.001 - - - - - -

max2 0.96 11.47 0.001 0.96 11.47 0.001 0.89 10.67 0.004

Span max1 0.96 11.47 0.001 0.87 10.40 0.001 0.73 8.80 0.038
Axis tr 1.00 12.00 <0.001 -- -- -- -- -- --

Events max2 0.82 9.87 0.015 0.89 10.67 0.004 0.96 11.47 0.001

Max Elevation 0.69 8.27 0.056 1.00 12.00 <0.001 1.00 12.00 <0.001
Max Area<r> 0.15 1.35 0.781 -- -- -- -- -- --

See Table S4 for the description of ATime, Mean Angle and Max Angle. See text for a description of the parameters.
Significant analyses with P-values less than their adjust o-levels are indicated in bold. For Sweep, Span Axis and
Elevation, df=2, 4; for Area, df=2, 3.




Table S6. Kendall’s W and Friedman’s y? for anal fin-ray kinematic parameters

ATime Mean Angle Max Angle
Parameters w x2 P-value w x2 P-value w x2 P-value
Sweep max1 0.95 11.44 0.001 097 11.59 <0.001 0.97 11.59 <0.001
095 11.44 0.001 -- -- -- -- -- --
Events

max2 0.69 8.27 0.056 1.00 12.00 <0.001 1.00 12.00 <0.001

Span maxi 1.00 12.00 <0.001 0.87 10.40 0.005 0.78 9.33 0.026
Axis tr 0.96 11.47 0.001 -- - - - - -

Events max2 0.82 9.87 0.015 0.60 7.20 0.117 0.56 6.67 0.163
Max Elevation 0.63 7.52 0.083 1.00 12.00 <0.001 1.00 12.00 <0.001
Max Area<r> 0.20 1.80 0.727 -- -- - - - -

See Table S4 for the description of ATime, Mean Angle and Max Angle. See text for a description of the parameters.
Significant analyses with P-values less than their adjust o-levels are indicated in bold. For Sweep, Span Axis and
Elevation, df=2, 4; for Area, df=2, 3.




Table S7. Multigroup #/for soft dorsal vs. anal fin-ray kinematic parameters

ATime Mean Angle Max Angle
Parameters w Z P-value w Z P-value W Z P-value
max1 0.93 5.57 <0.001 096 5.73 <0.001 0.96 5.73 <0.001
Ey;i‘; r 097 580 <0.001 - - - - - -
max2 N/A N/A N/A 0.97 5.80 <0.001 0.93 5.60 <0.001
Span max1 0.97 5.80 <0.001 0.87 5.20 0.000 N/A N/A N/A
Axis tr 0.97 5.80 <0.001 - - - - - -
Events max2 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Elevation N/A N/A N/A 1.00 6.00 <0.001 1.00 6.00 <0.001
Max Area<r>  N/A N/A N/A -- -- -- -- -- --

See Table S4 for the description of ATime, Mean Angle and Max Angle. See text for a description of the parameters.
Between group analyses were not performed for parameters in which one or both fin groups did not have a significant
position effect, indicated by N/A. Significant analyses with P-values less than their adjust a-levels are indicated in bold.



