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SUPPLEMENTARY TABLE S1. Mean, standard deviation (SD), minimum (Min) and maximum (Max) measures of five frequency parameters at key
structural features of the call for all 22 species regardless of sample size. Lines separate species of different families

Frequency of Characteristic Frequency of the Knee Upper Knee Frequency Frequency of the Ledge
Maximum Power (kHz) Frequency (kHz) (kHz) (kHz) (kHz)
Species

1(\/S[eDa)n Min Max i\é[eDa)n Min Max 1\/S[]e;1)n Min Max ?/S[gl)n Min Max 1(\é[eDa)n Min Max
?I{i Z’gf”ae ?34 '66) 207 303 élg) 188 23.9 ?25"97) 21 29.8 ?4?.5) 228 335 ?2115) 19 248
?I{ii ”g;’””s ?45_'3) 23 33.6 ?&'86) 217 237 ?ﬁf) 269  30.1 ?33’73) 286  38.8 ‘3‘13_'04) 24 248
?ﬁ’j"f’gm p- 329 '35) 541 63 314 '99) 518 585 (634 '35) 591 703 (6372) 61 78.9 537 '78) 542 66.1
fN”:“’l’g) 230 '11) 65.7 769 ?27.'97) 62 73.1 Zzsg) 716 804 Z;f) 725 793 230 '35) 66.7 763
g\’] V:“g’fgam ?27 '76) 346 42.6 ?14 'g) 33 36.7 ?32.2) 362 464 ?35.'20) 38 49.1 327 '52) 342 411
(LN“jgl‘;ge”Sis ?3 f) 369 464 ?06_'70) 354 376 ?33.'5) 389 494 ?30 '74) 425 549 ?17 '25) 367 41
ch3§2’§“‘” ?2'30) A1 587 ?10_ j) 373 425 520.'36) 462 57 ?57 '36) 465 669 ?22_'16) 39 47.1
?I{i b ";fgi" ?37 f) 449 514 ?253?) 333 379 ?ﬁg‘) 49 481 ?%) 479 517 329 '91) 358 415
?I{i L”egl)w itschii ?59 'g) 347 499 ?2117) 286 343 ?37 '24) 417 526 (534 '86) 497 616 ?36_'86) 309 424
g\'l":”fge’“e ?38_'18) 446 562 ?13.'06) 46 45 ?20 'g) 461 552 555.'09) 465 652 ?15';42) 833 477
N. schlieffeni BS54 5120 MO g 457 S0 4330 s08 O3y sss S pg o s

(N=8) (4.5) (1.2) 4.7 (4.6) 2.7)



Frequency of Characteristic Frequency of the Knee Upper Knee Frequency Frequency of the Ledge
Maximum Power (kHz) Frequency (kHz) (kHz) (kHz) (kHz)
Species

?/S[fia)n Min Max (l\élga)n Min Max i\/slic)a)n Min Max i\/slic)a)n Min Max 1(\élga)n Min Max
%Z‘lf‘ze)’”"s fj'g) 453 579 ?ﬁ '91) 454 522 fj.'g) 478 625 557 '61) 48 65 ?29_ '39) 457 536
fNZ‘SItgc)”S (641.'55) 573 721 €17 j) 549 602 f;'f) 614 718 (73187) 668 812 ffg’) 548 6l
dei”igg)”ii ?27 '67) 322 433 ?2218) 29 36.8 ?29 '88) 349 442 ?ﬂ) 369 518 g '64) 292 381
fﬁf’fgf ?48.'83) £2 583 ?11.'3) 40 8 330 '96) 457 597 (66232) sI1 737 ?23.'37) 403 476
&Z’Zfip el ?29 '29) 465 537 ?5'11) 83 504 fig) 504 60.9 ff;) 512 615 ?28,8) 48 507
g\i ‘;“flﬁ;er g;SA)I 148.1  148.1 (llf&f 1456 145.6 (11?]%‘ 1504 150.4 (11510A)7 150.7 1507 (1;\‘&()) 149 149
g\’]Z‘II’;’r (113’]1;‘ 1334 1334 (113&5 1332 1332 (11311? 1334 1334 (11311;1 1334 1334 (113&; 1333 1333
?I{i :”f‘;i”s ?14 ';‘) 60.5  66.8 ?14_ '81) 604 666 fg '86) 435 652 ?67 '87) 435 653 ?67 '75) 434 65.1
fN’Z"ZS)S“mb icus 32815) 37 40 ?28.'11) 366 395 ?28 '15) 37 39.9 328 '15) 371 40 328,'11) 366 396
sti"g)‘la’or (717 '69) 757 79.9 Zl7 '76) 755 802 Zﬁg) 667 80 Zﬁ'g) 667  80.1 (736 '93) 66.5  79.7
g\y}cff §S p- (7;1'2) 713 713 (6;'[2) 649 649 (613'/2) 69 69 (6§'A0) 69 69 (651}:1) 634 684




SUPPLEMENTARY TABLE S2. Mean, standard deviation (SD), minimum (Min) and maximum (Max) measures of six frequency parameters along
the call sweep for all 22 species regardless of sample size. Lines separate species of different families

Start Frequency (kHz) End Frequency (kHz) fll(lfllzl; st Frequency g{e;;;l)‘e Frequency z-‘l:)l-YZe)St Frequency Bandwidth (kHz)
Species

é\s/l]ge)m Min Max (I\S/IBz;n Min Max (l\s/[]e)a)tn Min Max (I\S/[]c):a)ln Min Max (I\S/[]c):a)ln Min Max (I\S/[Ba)m Min Max
?{G Zigfﬁae ?52.3) 243 371 (12855) 148 217 ?52_'07) 243 372 ?24 '30) 21 275 (12853) 148 215 (154 ';) 125 82
?I{i 1:’”6”)1”” ?ﬁ’) 307 429 ?8'52) 194 207 ?46"33) 308 429 ?17 '73) 251 303 ?8'50) 191 207 (146.'13) 109 222
?ﬁ’;""g)” Us Sp- (9;'96) 1014 997 (521.2) 478 548 ?g'g) 1014 99.7 (631.'06) 556 659 239) 478 545 ?98_'98) 221 506
?N":“’fg) (95'5) 1011 994 (635;‘) 582 707 (9:';) 1011 994 (721.'20) 684 748 (635.'62) 582 704 ?63_'81) 22 48
(GN ‘;“;;eg“’a (63 '58) 835 70 ?5'98) 315 341 (652'59) 835 70 ?;'02) 352 412 ?&'97) 315 337 ?gé 248 98
(LN“:"gl‘{l)e”S"s (655.'67) 529 704 ?03.'98) 323 354 (655.'67) 529 704 ?22"34) 386 458 ?3'88) 323 352 ?51.'79) 192 368
(LNCjZ%’;SiS zgf) 6.1 935 ?5'38) 339 391 (72 '50) 6.1 935 ?27 '89) 436 547 ?ﬁf) 339 39.1 ?62.'22) 268 546
?I{i i";)“gﬁ ?ﬁ% 599 709 ?17 '63) 262 292 (656_'72) 599 709 ?35"23) 419 483 ff '63) 262 292 ff}'g) 336 417
?I{i LVZZ)W itschii (7532) 627 836 é“ '27) 217 283 (78532) 627 836 ?j"zl) 385 502 é“ '27) 217 283 533) 376 589
?{\-I “:”Tgeme (76958) 614  89.4 ?11.5) 378 446 (769_ ‘78) 614  89.4 ?17 'g) 45 513 ?11";‘) 378 4411 ?78.';) 174 482



Start Frequency (kHz)  End Frequency (kHz) g(iﬁ';;’“ Frequency g{‘;’l‘ge Frequency E(OIVIVZ")“ Frequency b hdwidth (kHz)
Species

gg;n Min Max (l\éllga)m Min Max (I\S/Ile)z;n Min Max (I\élle):z)m Min Max (I\élle):z)m Min Max (l\s/llga)m Min Max
?{\-Is:c/;l)ieﬁ‘ eni (7141'56) 494 849 ?11.'19) 402 435 (71456) 494 849 ?;f) 29 497 ?11.'5) 402 435 3121'?4) 277 74
?{\'IZZ”II”;)”S"S (73‘.‘4) 529 974 ?28.'31) 45 509 (7184‘.‘4) 53 974 (52'75‘) 453 546 ?27 '17) 45 509 ?104?6) 145 92
&Z‘i’;‘;“s (941.';) 80.8 99 514 '55) 522 573 (941";‘) 80.8 99 (62 f) 56 672 514 ';) 522 573 ?46"99) 26 442
dei”fg)”ii (63'73) 494 69.1 ?ﬁg‘) 277 359 (650"73) 494 69.1 ?38,'10) 320 421 ?10,5) 276 357 ?50"61) 197 388
vair%i; (749% 69.7  86.1 ?1817) 372 409 (749"5) 69.7  86.1 fﬁ) 47 595 ?18.'16) 372 408 ?g f) 303 475
&Z%ﬁp elli (776.'81) 67 886 ?33.'15) 398 507 (776.'81) 67 886 53'93) 471 527 ?23.'52) 397 486 ?ngg) 233 45
&i"{f)er (1;‘&)6 149.6  149.6 (1;&;‘ 1194 1194 (1132;) 151 151 élf&f 1508 150.8 g&;‘ 1194 119.4 ?1}112) 316 316
g\']rz”ll’;” (IIfIZAf 1325 1325 (lflsAf 1258 12538 (ﬁfj 1335 1335 2131,34;1 1334 1334 éf&f 1258 12538 (7N7A) 7717
?{G f’fg;“s o) 604 668 (i 466l (g 607 669 (5 605 668 Oy T T
meZO;;"mb feus flli'é’) 302 324 (31382) 32 345 ?2817) 373 402 (3;'3) 371 40 (33'3) 297 31 ?1".‘1) 76 9.1
sti”g)‘l‘”or (734 f) 678 79 (725.2) 708 786 (71873) 762 808 (71872) 76.1 807 (73355) 662 779 ?3'.71) 125 56
?{\yf:’elr ;S °p- ?13)1) 841 84l g&i) 602 602 ?;‘I‘i) 848 8438 (613':) 69.6  69.6 ggﬁ) 602 602 f;‘lﬁ) 246 246




Highest Frequency Centre Frequency Lowest Frequency

Start Frequency (kHz)  End Frequency (kHz) (kHz) (kHz) (kHz)

Bandwidth (kHz)

Species

Mean . Mean . Mean . Mean . Mean . Mean .
(SD) Min Max (SD) Min Max (SD) Min Max (SD) Min Max (SD) Min Max (SD) Min Max




SUPPLEMENTARY TABLE S3. Mean, standard deviation (SD), minimum (Min) and maximum (Max) measures of three time-based parameters for
all 22 species regardless of sample size. Lines separate species of different families

Preceding Interval (ms) Ledge Duration (ms) Call Duration (ms)
Species

Mean (SD) Min Max  Mean (SD) Min Max  Mean (SD) Min Max
M. nigeriae (N =9) 136.0 (128.2) 37.5 465.0 0.4 (0.0) 0.4 0.5 6.6(2.2) 3.9 9.3
M. pumilus (N = 6) 118.9 (27.4) 87.9  160.0 0.4 (0.1) 0.3 0.5 7.5(2.0) 10.4 9.4
Miniopterus sp. (N=12) 63.8 (14.1) 352 907 0.5(0.1) 0.3 0.7 3.8(1.8) 1.9 73
A. nana (N = 12) 99.2 (56.7) 53.8 2160 0.6(0.1) 0.4 0.8 3.1(0.9) 1.8 4.9
G. variegata (N = 8) 89.9 (36.1) 482 1480 0.6(0.1) 0.4 0.8 4.1(1.1) 2.8 5.4
L. angolensis (N=11)  70.8 (16.7) 443 949 0.4(0.1) 0.3 0.6 3.4(0.5) 2.6 43
L. capensis (N = 46) 713 (17.6) 294 1320 0.4(0.1) 0.3 0.6 3.5(0.7) 2.1 5
M. bocagii (N = 3) 91.6 (25.1) 62.6 107.0 0.3 (0.0) 0.3 0.3 2.6(04) 2.4 3.1
M. welwitschii (N =9) 71.4 (32.3) 323 120.0 0.4 (0.1) 0.3 0.6 3.0(0.5) 2.4 3.9
N. anchietae (N = 16) 82.0 (20.5) 592 131.0 0.5(0.1) 0.4 0.6 3.6(0.6) 2.8 49
N. schlieffeni (N = 8) 80.8 (39.0) 505 162.0 0.5(0.1) 0.3 0.6 3.6(12) 2.5 6.3

N. zuluensis (N = 12) 83.6 (24.3) 463 1370 0.5(0.1) 0.3 0.8 4.3(1.0) 2.6 6



Preceding Interval (ms)

Ledge Duration (ms)

Call Duration (ms)

Spectes Mean (SD) Min Max  Mean (SD) Min Max  Mean (SD) Min Max
P. rusticus (N = 18) 69.9 (13.5) 442 98.7 0.5(0.1) 0.3 0.6 4.2(0.9) 1.9 54
S. dinganii (N = 16) 73.8 (20.4) 43.1 112.0 0.4 (0.1) 0.3 0.5 3.8(1.5) 2.4 6.5
S. viridis (N = 10) 58.3 (12.0) 393 773 0.4(0.0) 0.4 0.5 42(12) 2.4 5.7
V. rueppellii (N = 8) 80.8 (36.7) 555 168.9 0.5(0.1) 0.4 0.5 3.5(L1) 2.1 55
H. caffer (N = 1) 96.4 (NA) 964 964 0.4 (NA) 0.4 04 8.0(NA) 8 8
H. ruber (N = 1) 44.3 (NA) 443 443 0.4 (NA) 0.4 04 8.0(NA) 8 8
M. vittatus (N = 19) 66.1 (21.3) 379 1010 1.3(0.9) 0.3 33 12.6 (2.6) 10.1 9.3
R. mossambicus (N=2)  97.9 (8.6) 91.8 104.0 0.4 (0.0) 0.3 04 343(@3.7) 31.7 36.9
R. simulator (N =9) 98.9 (13.8) 81.2 122.0 0.7 (0.9) 0.3 3.1 24.1(@4.8) 18.8 30.1
Nycteris sp. (N = 1) 68.5 (NA) 685 685 0.5(NA) 0.5 0.5 2.1(NA) 2.1 2.1




SUPPLEMENTARY TABLE S4. Mean, standard deviation (SD), minimum (Min) and maximum (Max) measures of six slope-based parameters for
all 22 species regardless of sample size. Lines separate species of different families

Dominant Slope Slope at Characteristic

Start Slope (kHz/ms) End Slope (kHz/ms) Steepest Slope (kHz/ms) Lowest Slope (kHz/ms)

(kHz/ms) Frequency (kHz/ms)
Species

(I\S/Ig;n Min Max (I\S/Igz;n Min Max (I\S/Ilge;n Min Max (I\S/Ile;e;n Min Max (I\S/Ile;e;n Min Max (I\S/Ilga)ln Min Max
?I{i leg;r iae i‘l‘:g) 17 65 g:;) 0 57 (16.99) 1 37 ?1'.52) 25 65 (1(').17) 01 19 1'(50.8) 0.5 29
?I{i 1:’”6”)1”” (?é) 21 55 52) 21 53 (250) 1.6 4 ?fg) 28 72 (1(')%) 1 22 2'(10'5) 16 28
j(‘]{;”:""g)” us sp- g‘g';’ 430 382 iizg) 100 56 25'56) 12 77 ?91.5) 208 511 ?3'_65) 02 94 5'&_2) 0.6 89
ZIN”:“’S) (§71)7 191 375 ii:(z)) 116 -84 (77?6) 07 73 ?7375) 209 496 (22"77) 02 76 4'(%' o 05 89
(%V:“; ;eg‘"a (;73)7 121 59 Egzg) 01 47 53'93) 11 98 (zng) 16 63 (21'?3) 0.1 4 2'(81_8) 07 63
(LNaz”ﬁ‘;ge”Sis 3%? A1 216 E;:Z) a1 93 (131.;?) 102 81 (139_'91) 124 273 ?1'_14) 15 56 3‘(71_5) 18 63
(LNCSIZ%’;SiS 3.39';) 154 315 (gi) 14 99 (15135) 10.5 9.8 (25727) 178 435 (52'?1) 1.9 9.4 5'(72'2) 122 9.7
?I{i i”;)ag"i éf‘g? 108 -16 Eé?{j 133 264 (13553) 15 183 (12_‘58) 147 23 ?2‘?2) 10 64 1((’;?6) 2 79
M- welwitschii =192, 48 7188 35 59 18] 122 94233 165 339 197 105 63 10 107 64

(N=9) (3.7) (4.5) 7 (5.2) (5.7) (2.8) 7 (3.3)



Start Slope (kHz/ms)

End Slope (kHz/ms)

Dominant Slope

Steepest Slope (kHz/ms) Lowest Slope (kHz/ms)

Slope at Characteristic

(kHz/ms) Frequency (kHz/ms)
Species

é\s/[]ga;n Min Max (I\S/[Ba)tn Min Max (I\S/IBz;n Min Max (I\S/[]c):a)ln Min Max (I\S/[]c):a)ln Min Max (I\S/[Ba;n Min Max
?{\’I“:”‘flg;eme (§23)6 163 276 é;) 09 95 (12'88) 10.6 9 (Zf"g) 19.9 35 (21'?7) 02 63 (21?7) 0.6 65
?I]\'Iszc}él)ieﬁe”i ig?é)l 241 17 SZZ) 11 7 (55?7) 0.7 45 3143'(.)0) 247 78 (11..96) 02 48 (22'?1) 07 68
?{\’IZ:”[;‘;)’”"S gg:;) 18 82 é;) 0.6 09 (22"95) 02 69 5125'?4) 174 71 ?(.)?9) 0 27 (l(fg) 0.3 3
fNr:”i’;‘;”S iii? 12293 (Zé) 17 98 (76.11) 09 98 (256";‘) 161 324 (22'91) 02 9.l (2é§0) 05 6.1
(SNdi”fg)’”i (;58)1 104 21 g:;) 105 9.8 (94?9) 19 86 (149_% 14 27 ?1'?7) 0.7 64 ?1‘_19) 173
E?Nvirﬁ)ii ié.67')7 135 97 g:g) 12 96 (151;46) 101 92 (261"01) 116 319 ?2'?6) 0.6 88 (53'?3) 0.9 9
&Z;’;”elm Efd)l 19 282 g:‘l‘) 107 04 231) 127 83 (25825) 20 37 ?;3) 0.7 62 ?2'_65) 177
&i"fff)er iON'/L) 01 -0.1 g\fi) 369 -36.9 ?NIA) 0.1 01 (7£A) 74 74 ?NOA) 0 0 ?NzA) 82 82
g\']r:’”l);r iON'/L) 01 0.1 &% 127 -127 ?NIA) 0.1 0.1 ?NSA) 05 05 ?NOA) 0 0 ?I'\ISA) 05 05
?ﬁf’f‘;;“s 00) 01 02 ) 06 47 (o 0ol o1 Ly 0 0 04y 03 13




Dominant Slope Slope at Characteristic

Start Slope (kHz/ms) End Slope (kHz/ms) Steepest Slope (kHz/ms) Lowest Slope (kHz/ms)

(kHz/ms) Frequency (kHz/ms)
Species
Mean . Mean . Mean . Mean . Mean . Mean .
(SD) Min Max (SD) Min Max (SD) Min Max (SD) Min Max (SD) Min Max (SD) Min Max
Nycteris sp. -17.7 -16.5 8.0 31.1 5.6 8.4
-17.7 -17.7 -16.5 -16.5 8 8 31.1 31.1 5.6 5.6 8.4 8.4
(N=1) (NA) (NA) (NA) (NA) (NA) (NA)




SUPPLEMENTARY TABLE S5. Coefficients of linear discriminants for five call parameters; the most
positive or negative values indicating greatest contribution to functional group separation in each
linear discriminant (LD) function.

Parameter LD1 (85%) LD2 (16%)
Preceding Interval -0.0448 0.5861
Frequency of Maximum Power 1.0971 -0.9241
Start Slope 1.6906 0.5835
End Slope 0.4391 -0.1206
Ledge Duration 0.3634 -0.1498

SUPPLEMENTARY TABLE S6. Coefficients of linear discriminants for the two call parameters with
most contribution to functional group separation (Table 1); the most positive or negative values
indicating greatest contribution to species separation in each linear discriminant

Parameter LD1 (81%) LD2 (19%)

Frequency of Maximum Power -3.5455 -0.2274
Start Slope -0.5493 1.8963
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SUPPLEMENTARY TABLE S7. LDA prediction summary of 17 species with sample sizes of more than six individuals with predicted identifications

of test individuals (Predicted) compared to the true identifications (Observed)

Predicted

13
3 13
50 48 87 99 50 100 50 50 50 50 83 76 100 &3 50 50

98

n (Test sample)

G. variegata
V. rueppellii

A. nana

L. angolensis
L. capensis

M. nigeriae

M. pumilus

M. vittatus

M. welwitschii
Miniopterus sp.
N. anchietae
N. schlieffeni
N. zuluensis

P. rusticus

R. simulator

S. dinganii

S. viridis
Balanced Accuracy (%)






