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Kruskal—Wallis test (between-site Dunn’s test (pairwise site comparison)
differences in call rates for each
daily period)

DF p-value Tektite-Yawzi Tektite-Cocoloba Yawzi-Cocoloba

Night 176 2 <0001+ z=102 z=-125
p < 0.001 [ p <0001 | P <005
Dawn 292 2 | oo 2= 400 z=-518
| | p < 0.001 [ p < 0001 | p=013
Day 131 2 <0.001*** =594 114
p <0001 [ p < 00017 | P <0001
Dusk 151 2 <0001+ 2=175 389 2=-209
P <005 [ p < 0,001 P <005
o 330 2 <0001+ 18 179 z=-574

P < 0,001+ P <0001 P < 00014
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ANOVA

Tukey HSD results

F-valu: DF p-value Dusk-night Dawn-night Day-night Dawn-day Dusk-day
Tekite 717 3336 <0001 p=023 =009 P =0065 P <0.005* p < 0.05* p =098
% diff = 1.36 % diff = 1.36
| Full 133 378 0.335
Q0319 382 0812
New | 654 382 | <0001% P =095 p=014 p <005 P < 0.005% p=017 p=077
First-Q 808 378 | <0001 p=026 p=02 P <005 p <00 P <0001 p=099
Yawzi 131 330 <000 P <0001 p< 001 P <0001+ p=042 P <0005 p=030
% diff = 1.38 % diff = 1.69 % diff = 121 % diff = 114
Rl 216 379 0.099
» Third-Q 7.13 378 | <0001 P <001 P <001 Pp < 005* p=017 p=014 P =099
New | 243 379 0.071
First-Q 606 | 382 <000 P <0005 P =080 p<o0s | p=0ss p=010 p=022
Cocoloba | 489 3363 | <0005 P <005 P <005 p=026 | p=on p=022 P =099
% diff = 1.29 % diff = 1.36
Rl | 0756 385 052
| Third-Q w7 as o
 New s am | ow
First-Q 306 | 30 <005t p <005 p=062 p=043 p=097 p=013 p=052
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Description N of Total N Cluster N of Avg Avg Avg Revision

clusters of \] samples Min max duration (VA]
samples Freq Freq (s)
(] (Hz)
Whistling Constant frequency tone 6 126 3 15 26 20 054 100
around approximately
1,200 He lasting up to several 4 10 25 20 034 100
seconds T T
2 16 16 11 144 100
2 2 17 12 108 100
23 50 16 10 218 100
24 10 L6 L0 074 100
Crustacean | Semi-tonal component at 4 80 1 45 239 06 031 80
Stridulation  around 1.3 kHz with
multiple simultaneous 5 1 29 18 019 91
impulsive sounds with energy T
up to 4 kHz, lasting up 6 13 33 21 020 92
0035
10 1 47 [ 025 64
Impulsive Short impulsive sound with a 4 n7 8 13 09 00 012 54
Poc peak frequency around
2 kHz lasting around 40 ms 20 55 20 0.2 0.10 4
25 38 18 10 009 50
2 1 18 09 010 91
Impulsive Very short (<10 ms), 3 39 14 10 127 48 o1 %
Click broadband click between
3 and >24 kHz 17 16 165 57 010 94
19 13 28 88 008 62
Impulsive Series of ‘Impulsive Click' 2 74 1 17 23 30 038
Clicks lasting up to a second and
containing from 2 to 18 57 234 47 012
5 repetitions
Metallic Bell | Fundamental frequency 2 78 7 10 25 13 125 100
around approximately
2.2 kHz with higher 12 68 155 17 043 88
frequency components up to
24 kHz lasting up to
almost 25
Tick Series of very short (<10 ms), 2 37 15 13 240 149 126 100
high frequency clicks
between 12 and 20 kHz 16 2 240 144 030 100
Jackhammer | Series of short (<30 ms), low 1 30 13 30 32 0.0 030 93
frequency impulsive sounds
between 300 and 2,500 Hz
Impulsive Impulsive sound of about 1 19 9 19 80 17 008 84
Clack 30 ms and a peak frequency
around 8 kHz,
Metallic Very lowin SNR presenting a 1 35 2 35 62 49 0.16 6
Sound tonal component at 6 kHz
lasting 0.1 s
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Paramet Explanation Vali
chunk duration [s] duration of the chunk to analyze 2
chunk overlap [%] how much to overlap between the images fed to the model 50%
sampling frequency [Hz] sampling frequency to re-sample to (only files with a different sampling frequency) 24,000
nfft number of Fourier Transforms in one chunk 2048
window length length of the window to apply the FET to, in samples 2048
vindow overlap in %, overlap between the windows 92%
window shape name of the shape used as a window Hann
temporal resolution computed from window length and window overlap, in seconds 0042
frequency resolution depending on nfft, in Hz 171
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Area Time Detections

TNP area FPParea det. Time TNPtime FPPtime Precision Recall

BPNS | MB | 524 99,98 ‘ 002 6015 8921 L1079 258 5112 1638
RS 5349 99.99 [ 001 58.95 ‘ 93.38 ‘ 662 56,67 v s

AL on 9099 ‘ 0.01 saao ‘ 95.76 ‘ 424 Cesas 5009 56.69 ‘

Freshwater | MB | 3345 9954 ‘ 0.46 4686 | 7750 ‘ 2250 4707 36.18 1069 ‘
RS | 5039 9958 5827 \ sL14 5953 4403 .16
AL 67.77 99.71 81.87 ‘ 77.10 61.57 57.51 [ 59.47

MF 75.23 99.62 ‘

58.98 | 7665 57.96 60.03 5898
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Possible source

Number of clusters

Percentage of events

Unknown 6 38
Unknown (impulsive) 1 90.91
Anthropogenic 0 ‘o
Biological 1 028
Biological/Pseudo-noise 1 475
7Mooxing noise 0 lo
Geophonic 0 o
Instrument noise 0 0
Noise (not clustered) 1 Lox
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Study De

n

Cato (1978) “When the noise from many individuals is continuous above background for an extended period (usually an hour or more) using an
equipment averaging time of 1 s.”

McCauley (2012) Fish “call en masse, to form choruses where it becomes difficult i not impossible to discriminate individual calls amongst the cacophony of
noise produced by the fish school.”

D'Spain et al. (2013) “Underwater biological choruses occur when a large number of animals, often of a single species, create sound simultancously over a
significant period of time.”

McCauley and Cato (2016) “Choruses typically occur when many individuals of the same species vocalise near-simultancously in reasonably close proximity to each
other (from a sound transmission perspective) to produce a cacophony of sound” and “are characterised by showing daily patterns,

predominantly, although not always, occurring at night and usually with some scasonal component.”

Parsons et al. (2016) “vocalizations ... are often produced en masse, increasing the sound pressure levels (SPLs) significantly before or during the activity.”

McWilliam et al. (2017) “A fish chorus s defined as the continuous sound produced by vocalising fish that significantly raises the background noise level in a
characteristic frequency band by > 3 dB for an extended period.”

Butler et al. (2021) When “fishes will aggregate into large groups and call persistently, creating underwater choruses and adding substantial acoustic energy to
the marine soundscape.”

Siddagangaiah et al. (2021a) When “fish species vocalize in large numbers and produce sustained choruses that result in a unique sound signature of the marine
soundscape.”
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Acoustic Hydrophone Manufacturer Calibration References

recorder type  type

CMST-DSTO USR | HTI 90-U High Tech Inc, Long Beach, MS, = Calibrated from 1 Hz to the Nyquist frequency | McCauley and Cato (2016),
United States of America. before each independent recording was taken | McCauley et al. (2017), and
using a white noise generator at ~90 dB re Parsons et al. (2017).
HTI-99-HF High Tech Inc, Long Beach, MS, 1 V¥/Hz.
United States of America.
Massa TR1025C Massa, Hingham, MA,
United States of America.
Reson TC4033-1 Teledyne Marine, Thousand
Oaks, CA, United States of
America.
SoundTrap STS00 Ocean Instruments, Piston phone calibrated at 250 Hz by the Ocean Instruments NZ (2021b)
Auckland, NZ. manufacturer for both low- and high-gain and Ocean Instruments NZ
ST300 settings. (2021a).
ST202 Piston phone calibrated at 250 Hz by the Ocean Instruments NZ (2021a)

manufacturer at 121 dB re 1 yPa.
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Location Label Chorus ID

‘ Bremer Bay BB ‘ BB_1 1 ‘ 1
‘ Bremer Bay BB ‘ BB 2

‘B)emerl?ay BB ‘BBJ 0 ‘ 0 ‘ 0 0 0
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Study

horus type Recording location Fish chorus ID

McCauley (2012) 1 Maret Island ML1
2 Maret Island ML4
Parsons et al. (2013b) o [ Cowaramup 1 cwi3
2 | Cowaramup 1 cwi_2
3 Cowaramup 1 cwi_1
McCauley and Cato (2016) 1 Perth Canyon et
Parsons et al. (2016) 1 ' Darvin Harbour 1 DHI_1
2 Darwin Harbour 1 DHI_2
3 Darwin Harbour 1 DH1_3
4 Darwin Harbour 1 | DHI4
5  Darvin Harbour 1 DHI_5
6 Darwin Harbour 3 DH3_6
7 | Darwin Harbour 1 DHI_6
8 * Darwin Harbour 1 DH1_7
9 Darwin Harbour 1 DH1_8
Parsons et al. (2017) O Swan River SW_1
Parsons et al. (2017) 1 Port Hedland PH_1
2 Port Hedland ‘ PH_2
3 Port Hedland PH_3
4 Port Hedland PH_4
s Port Hedland pis
6 * Port Hedland | pH6
7 *Port Hediand PH_7
McWilliam et al. (2018) O | Lizard Island North Point LNP_1
2 Lizard Island Offshore Y
3 | Lizard Tsland North Point LNP_2
4 Lizard Island Offshore 1oL
5 Lizard Island Offshore LI0_3
6 Lizard Island Offshore LIO_4
Ward et al. (2019) 3 Fowlers Bay 1 FB1_3

“Several fish choruses outlined here were included in the study by Hawkins et l. (2023). These included the fish choruses reported by McCauley (2012), McCauley and Cato (2016), Parsons etal.
(2016), and Parsons et al. (2017).
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Winter dates  Summer dates

(Chorus) (Chorus)

Depth of
site (m)

Site information

Winter/Summer
intruments

AESH | 6-21/1/22 (G, F) 20-31/7/22 (H, G, N

D, U1 22.300833
AEDS1 | 9-21/1/22 (F, G, E) = 21-31/07/22(A,GD, N

H, U1 2229562
AEDS2 | 9-21/1/22 (F, G, E) | 21-31/7/22(A, G D, N

H, U1 2229426
KASH | 6-21/1/22 (G) 20-31/7/22 (H, N

1, U1y 22370361

KA_DS3 | 9-21/1/22 (F, G) 20-31/7/22 (IL 1L H, ' N
L, U2) 22.38288

KA_DS4 | 9-13/1122 (F, G, B)  21-31/7/22 (IL IIL H, N
1, U2) 22.37659

38.959889

E
038.94402

B
038.94678

E
39.060861

E
039.02582

E
039.04400

78

652

118

778

732

Shallow sandy flat, near coral wall/reef
crest and large live coral bommic

Sandy flat, near coral

Large, flat rock bommie and
surrounding sandy flat

Sandy area, surrounded by gently
sloping coral covered rock

Large, flat rock bommie and
surrounding sandy flat

Frame on sand flat, rock bommies
nearby

CTD/CTD, MiniDOT

-/CTD

MiniDOT/CTD,

MiniDOT

CTD/MiniDOT

CTD, MiniDOT/CTD,

MiniDOT

CTD, MiniDOT/
MiniDOT

Coordinates (decimal) and depth (of water column, receivers were at 1 m above this depth) reported here from winter; locations repeated in summer deployments and depths were within a few
meters of range. Recording time used for analysis totaled 528 h, with 12 d for winter, and 10 d for summer. Individual hydrophone sensitivies (ST300 HE, Ocean Instruments) can be found in
Subsbnentiory Tills S5 Chorsess Bl 5 oo bciion: ais indadel o hesdits:
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A

B

“g

“H

i

m

“U1

u2

Summer

Summer

Summer

Winter

Winter

Winter

Summer

Summer

Summer

Winter/

Summer

Summer

Low
freq.
(Hz)

597.5 %
53

6417 £
247

5583 %
2843

565.7 %
3664

4934 %
364

1223 %
569

1353 +
438

3625 %
1096

565 +
146

2,765 +
1485

367.5 %
1945

High
freq.
((4]

795%7

1740 £
869.3

2265 £
869

1574 £
2924

14784 +
5466

307.5+28

5423+
362

1,646 +
8487

2,608 £
16924

4,600 £
1411

2225%
601

675+ 42.4

1,0393 +
484.8

850 +
164.6

6713 %
320

568.8 %
195

2328 %
46.1

377+
102.6

698.3 £
507.6

848 + 19.6

3465 +
919

935 + 63.6

95.1 £ 0.1

97.7 £ 4.1

1048 £8.2

902 +32

978 £57

9345£7.6

1015£8.8

10103 +

26

106 £ 132

965 £ 0.6

962 +03

Characteristics

Rhythmic trumpeting
(short, similar to F)

High croaks

Deep croaks

High croaks (similar
to C)

Harmonic, rhythmic
trumpeting

Mixed dusk chorus
(winter)

Mixed dusk chorus
(summer)

Popping and white
noise

Deep croaks (similar
to D)

White noise
(potentially
Invertebrate chorus)

White noise

Time
start and
end
(AST)
24 h +
hh:mm)

19:39 £ 00:
01-19:49 +
00:01

21:32 £ 00:
23-00:40 %
00:09

01:00 £ 00:
09-02:50 +
00:09

18:10 £ 00:

18:16 + 00:
03-05:

Dusk: 18:02 +
00:12-19:
00 £ 00:05

Dusk: 19:22 +
00:13-20:
48 £ 00:

20:40 £ 00
07-21:41 +
00:10

2143 £ 1
10-00:42 +
00:50

19:47 + 00:
01-2

00:05

01:26 £ 00
05-05:36 +
o

405

425

+6

415

425

+1

465

~End
rel. to
sunrise
(-hh)

-12

-13

-11

Duration
(hhzmm)

00:10 £ 00:00

03:12 £ 00:23

01:50 £ 00:00

00:01  00.02

06:06 + 02:24

1:00 £ 00:19

£00:33

1:10 £ 00:17

£02:00

129 £ 00:04

04:10 £ 00:00

All choruses recorded in both mesophotic and shallow sites, except for: * = chorus present only in mesophotic sites. ** = chorus present on both, but originates in shallow sites. More details can
be Bound it Methods (2.1),
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Cluster ID Duration (s) (Hz) Hz)  BWigas (Hz)  IPI(s)  Pulse number

2 3 0.167 58 52 8 120 116 0042 3-14
2 0.123 98 97 22 178 159 0.021 | 3-16
& 0.049 116 | 107 23 220 199 1 0.017 | 3-5
4 0.041 196 182 58 344 287 0012 3-8
i 57 0.061 2567 254 | 152 357 | 205 [ 0.017 | 3-6
6 0.293 219 204 48 402 354 0014 | 8-47
¥ 0.093 272 270 141 402 261 | 0.017 | 4-10
8 0.057 270 255 125 416 [ 291 | 0.017 | 3-7
9 0.141 263 [ 255 114 414 300 [ 0.018 [ 4-16
10 0.053 467 441 318 642 | 324 0018 | 3-6
- | 0223 248 242 130 370 | 240 0.068  3-9
12 0.110 277 271 123 439 [ 317 0.037 | 3-8
13 0362 286 [ 276 136 441 ‘ 306 | 0.085 | 3-12
14 0.026 506 482 347 678 [ 331 0.009 | 3-4
15 0.026 510 476 334 697 363 0010  3-4
16 0.038 479 461 322 643 321 0.013 | 3-5
17 0.065 | 313 2907 101 | 564 [ 463 | 0.016 [ 3-6
18 0428 347 346 221 467 246 0.025 | 11-25
19 0.092 507 471 308 709 401 0034 | 3-7
20 0.077 446 433 300 594 [ 294 | 0.033 | 34
21 0.881 276 [ 256 135 431 [ 296 | 0.064 | 7-30
2 0026 510 187 336 91 355 0011 34
23 0.540 278 248 110 462 352 0.043 | 10-21
24 0.032 520 492 302 757 455 0010 3-6
25 0.196 435 431 281 581 300 0.039 | 3-11
26 0.051 509 479 302 741 439 0014 3-11
27 0.059 516 499 339 714 376 0025 | 3-4
28 0.026 537 493 319 768 449 0010 3-4
29 Label boundaries included multpl signals » ‘
30 Label boundaries included multiple signals
31 0.051 557 544 353 753 340 0016 | 3-6
32 0.142 468 452 297 639 343 | 0.031 | 3-10
3 0.028 629 [ 579 344 954 [ 610 | 0.010 | 3-5
34 0.099 478 457 298 664 365 0.023 | 3-11
E 0.043 610 535 301 1,010 709 0014  3-6
I 36 Label boundaries included multiple signals '
a 0.192 544 506 334 766 432 0.056  3-6
38 0.032 1,137 1,178 719 1,496 777 0012 3-4
39 0.197 596 582 350 858 509 0.040  4-10
40 0.033 749 [ 684 353 1225 872 | 0.011 | 3-5
I 41 0329 533 485 307 756 [ 449 | 0.112 | 3-5
42 0352 608 556 316 932 | 616 0.049 | 5-19
43 0.053 640 612 344 947 | 604 0018  3-6
44 0.089 | 507 [ 471 291 711 [ 420 | 0.015 | 4-12
45 0.038 1,067 1,187 549 1512 963 0015 | 3-4
46 0.096 503 451 298 652 354 0027 | 4-7
47 0.142 587 567 316 854 [ 538 0.034 | 3-14
48 0229 634 614 255 1,005 [ 751 0.045 | 49
49 0.087 624 616 333 913 [ 579 0.019 [ 4-8
50 0.114 611 616 318 886 567 0022 | 4-12
5¥ 0.039 1,254 1,275 952 1,493 542 0015 | 3-5
52 0.124 616 [ 595 308 928 620 | 0.028 | 4-8
53 0.063 1,107 1,122 721 1,478 | 756 | 0.024 | 3-6
54 0.121 640 615 310 996 686 0017 | 4-11
55 0.164 661 650 304 1,032 728 0.024 | 4-13
56 0.122 726 627 331 1,256 [ 925 | 0.021 | 3-11
57 Identified as artifical signal
58 0.080 582 558 332 813 481 0037 | 3-3

Cluistess 20,30, and. 36 were removed bécanse. they were longer cofblnations of two. o mofe sianils captured within the same lbel boundarics.
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PC1 PC2 PC3 PC4 BEE5 PC6 PC7
Cumulative Variance 0.519182 0.740213 0.888846. 0.943056 0.966134 0.981814 0.994684
log (Duration) ~0.16669 ~0.41608 ~0.40571 ~0.53229 ~0.53334 ~0.16578 0.193454
log (F) 0428987 ~0.04818 ~0.11688 0100701 -0.01922 -0.01972 0156295
log (F,) 0.405624 ~0.04895 ~0.15618 0.162604 ~0.18155 0546078 0428947
log (Fi) 0318481 0323157 ~0.31551 ~0.07141 0.187368 ~0.68647 0125998
log (Fpa) 0423244 ~0.14544 ~0.02162 007222 ~0.09003 ~0.11635 ~0.25053
log (BW;un) 0316859 ~0.40251 0235731 0.075872 0.172817 ~0.18892 038534
log (BW o45) 0333832 ~0.37254 0171853 ~0.01028 ~0.19281 ~0.04423 ~0.65138
log(Q) 0.2019 0442565 ~0.46337 0045502 ~0.24617 0211778 ~0.26865
log (IPD) ~0.08305 -0.39717 ~0.58433 0.00366 0.652052 0.196588 ~017279
log (PW) [ ~0.28911 [ ~0.20535 ~0.23682 0.813524 ~0.29358 ~0.26077 [ 0026432

Analyzed metrics are signal duration, centroid frequency (F,), peak frequency (F,), minimum frequency (F,y;,), maximum frequency (F,yq), root-mean-square bandwidth (BW,,,.) and ~10 dB.
bandwidth (BW o45), the ratio of centroid frequency to bandwidth (Q), average interpulse interval across the signal (IPI), and average pulse width (PW).
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Occurrence

Species

Madeira Azores

Arrabida

Depth
(m)

Balistidae

Haemulidae

Labridae

Lotidae

Mullidae

Ophidiidac

Pomacentridae

Scorpaenidae

Serranidae

Triglidae

Zeidae

Some species produce short drum rolls calls, no.

| (<0.1's) and pulse trains (Tricas and Boyle, 2014; Raick
et al,, 2018). B. capriscus and C. sufflamen were
described by Fish and Mowbray (1970) as producers of
toothy grunts and thumps

Grunt-thumps sounds are reported for several species
(Fish and Mowbray, 1970; Bertucci et al., 2014)

‘There are few recent descriptions of sounds in this
family. However, field studies in tropical coral reefs
have shown that several species of wrasses can produce
short pulsed sounds, several types of pulse trains
usually below 1 kHz and buzzes with a peak frequency

below 500 Hz (Boyle and Cox, 2009; Tricas and Boyle,
2014)

Thump-like sounds are reported to G. mediterraneus
(Almada et al., 1996). Also isolated thumps, widely
spaced thump trains, drumrolls, and their
combinations are described (Rountree and Juanes,
2010)

Sounds from several tropical species were described by
Tricas and Boyle (2014). Species produced mostly low-
frequency pulses and train sounds

Several species of this family are reported to produce
train sounds and even choruses in the field (Rountree
and Bowers, 2002; Parmentier et al., 2010). Parophidion
vassali has been described to produce a train of pulses
with a dominant frequency between 450 and 650 Hz
| (Parmentier et al., 2022)

Highly soniferous family, mostly described to produce
short fast pulse trains, several described as purr-like
sounds and single pulsed sounds. Three of the four
species present are reported as soniferous (Fish and
Mowbray, 1970; Santiago and Castro, 1997; Picciulin
et al,, 2002; Parmentier et al., 2010)

Several studies have reported /Kwal sounds produced

° ° °
Balistes capriscus o o o 0-100 RA
Canthidermis o 1-110 RA
maculatus
Canthidermis o 5-60 RA
sufflamen
° °
Parapristipoma o 1-60 D, S R'
octolineatum
Pomadasys incisus o o 10-100 D, S, R'
° ° °
Acantholabrus palloni o o 30-500 RA
Bodianus scrofa o | o 20-200 m
Centrolabrus exoletus o 3-10 RA
Coris julis o o o 0-120 RA
Ctenolabrus rupestris o 1-50 T
Labrus bergylta oo o o 1-50 m
Labrus mixtus o o o 2-200 RA
Labrus viridis o - RA
Lappanella fasciata o 35-200 RA
Symphodus bailloni o 1-50 RA
Symphodus cinereus o 1-50 D, $,5G'
Symphodus o o o 1-50 D, 5, 5G'
mediterraneus
Symphodus melops o 1-30 RA
Symphodus ocellatus o 1-30 RA
Symphodus roissali o 1-30 RAY
[ Symphodus rostratus o 1-50 RA
Symphodus trutta o o 5-15 m
Thalassoma pavo o o 1-150 RA
Xyrichtys novacula o o 1-90 RA
° ° °
Gaidropsarus granti o 20-250 D
Gaidropsarus guttatus o o 5-10 DR
Gaidropsarus mauli o 850-1685 | D
Gaidropsarus o 1-450 D, R
mediterraneus
Gaidropsarus vulgaris o 20-120 sk
o o °
Mullus surmuletus o o o 5-409 D, SR
° ° B
Brotulotaenia o 0-2,650 BP
brevicauda
Brotulotaenia crassa o 249-1100 | BP
Holcomycteronus o 1,147-5055 | BD.
squamosus
Monomitopus o 235-1570 | BD
‘metriostoma
Parophidion vassali o o -600 D
Spectrunculus grandis 800-4300 | BD
° o o
Abudefduf saxatilis o 0-20 RA
Chromis chromis o 2-40 RA
Chromis limbata o o o |sus ra
Similiparma lurida o o 0-25 RA ‘
| ° o °
Helicolenus o o 501,100 BD, S
dactylopterus
Pontinus kuhlii o 100-600 BD, R
Scorpaena azorica o - D, R
Scorpacna canariensis o - D, R
Scorpaena laevis o 1-100 D, R
Scorpaena maderensis o o o 20-40 D, R
Scorpaena notata o o 10-700 D,R
Scorpacna plumieri o 1-70 RA, SW
Scorpaena porcus o o 2-800 D, R SG
Scorpaena scrofa o o o 20-500 D,R,S, SG
Setarches guentheri o 150-840 BP, S
Trachyscorpia o 200-2500 | BP,S
echinata
° ° °
Anthias anthias o o 30-358 RA
Epinephelus o o o 8-300 RA
‘marginatus
Mycteroperca fusca o o 1-200 D, R
Serranus atricauda o o o 3-150 D, R
Serranus cabrilla o o o 5-500 D,R,S, SG
Serranus hepatus o o 5-100 D.RSSG |
e ° °
Chelidonichthys o o 15-400 D, SR
cuculus
Chelidonichthys o o o 10-150 D, SR
lastoviza
Chelidonichthys o o 20-318 D, SR
Iucernus
Chelidonichthys o o 20-170 D, SR
obscurus
Eutrigla gurnardus o 10-340" DS
Lepidotrigla cavillone o 30-450 DS
Trigla lyra o o 2700 BD, S
° o °
Zenopsis conchifer 50-600 BP,S
Zeus faber o o o 5-400" BP, S, R

by species of the genus Scorpaena (Di lorio et al, 2018).
S. porcus sounds are reported in Bolgan et al. (2019).
‘The same study indicates other species of the same
genera share the same sonic apparatus (S. notata and S.
serofa). Furthemore, Bolgan et al, 2022 reported /kwals
attwo different frequency ranges that might be associated
with different species: according to the discussion in
this study, sounds peak around 800 Hz in a location
dominated by S. porcus, S. notata and S. scrofa and peak
around 1,100 Hz in a location with higher presence of
S. maderensis

In the subfamily Epinephelidae, there are several
descriptions of low frequency (<200 Hz) continuous
sounds. Some short tonal-like grunts usually in a grunt
train, downsweep tones, and some more complex
combinations (Bertucci et al,, 2015; Wilson et al,, 2020;
Desidera et al., 2022). Furthermore, groupers like E.
marginatus can also produce low-frequency /boom/s
(<100 Hz; Bertucci et al,, 2015). For other Serranidae
species, only some descriptions of short low frequency
grunts have been reported (Fish and Mowbray, 1970)

Several species have been described to produce
wideband pulsed knocks, grunts and growls ranging up
to 3 kHz. Growls can last up to 3s (Amorim and

Hawkins, 2000; Amorim et al., 2004; Amorim, 2006)

Zeus faber has been described to produce short barking
sounds (200-600 Hz, ca. 140 ms; Radford et al., 2018)

All species that occur in these families are listed (known soniferous species in bold; * common species in the deployment sites based on Afonso, 2016; Assis, 2022 and Mufioz-Duque, 2024).
Closed circles were used on family level and open circles to species. Range of depths and main habitats according to fishbase.org (BD-bathydemersal, BP- bathypelagic, D- Demersal, - soft sand
or mud bottom, SG-seagrass, SW- seaweed, RA-reef-associated, R-Rocky bottom, *species that additionally also occur on brackish waters).
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# eature Units Descriptiol Calculated from

Fl Peak frequency Hz Frequency of highest amplitude peak Spectral envelope
B2 Frequency bandwidth Hz Maximum frequency - Minimum frequency Spectral envelope
3 Frequency bandwidth 90% Hz F8 - F4 Spectral envelope
4 Frequency - percentile 5 Hz Frequency at which cumulative energy reaches 5% of total energy | Spectral envelope
F5 Frequency - percentile 25 Hz Frequency at which cumulative energy reaches 25% of total energy | Spectral envelope
F6 Frequency - percentile 50 Hz Frequency at which cumulative energy reaches 50% of total energy | Spectral envelope
F7 Frequency - percentile 75 Hz Frequency at which cumulative energy reaches 75% of total energy | Spectral envelope
8 Frequency - percentile 95 Hz Frequency at which cumulative energy reaches 95% of total energy | Spectral envelope
9 Frequency bandwidth 50% Hz F7- F5 [ Spectral envelope
F10 Spectral asymmetry None (E5+F7-2F6)/(F5+F7) Mellinger and Bradbury (2007) Spectral envelope
F11 Spectral concentration Hz Difference of maximum and minimum frequencies in cumulative sum | Spectral envelope

of ranked amplitude values (Mellinger and Bradbury, 2007)

F12 Frequency-standard deviation Hz Standard deviation of spectral envelope (about the mean) Spectral envelope
F13 Frequency-kurtosis None Kurtosis of spectral envelope Spectral envelope
Fl4 Frequency-skewness None Skewness of spectral envelope Spectral envelope
F15 Spectral entropy bits Shannon entropy of the spectral envelope (Erbe and King, 2008) Spectral envelope
Fl6 Spectral flatness None ‘Tends to 1 for noisy signal and to 0 for pure tone signal (Dubnov, 2004) | Spectral envelope
F17 Spectral roughness None Total curvature of the spectral envelope (Ramsay and Silverman, 2005) | Spectral envelope
F18 Centroid frequency Hz Frequency of center of mass in spectral envelope Spectral envelope
F19 Overall frequency peak Hz Frequency of maximum amplitude value in spectrogram Spectrogram
F20 Median frequency mean Hz Mean of median frequencies calculated for each time slice of Spectrogram
spectrogram
21 Median frequency-standard deviation Hz Standard deviation of median frequencies calculated for each time slice | Spectrogram
of spectrogram
F22 Spectral entropy - mean bit | Mean of Shannon entropy calculated for each time slice of spectrogram | Spectrogram
23 Spectral entropy - standard deviation bit Standard deviation of Shannon entropy calculated for each time sliceof | Spectrogram
spectrogram
F24 Mean frequency shift Hz Mean of differences between median frequencies of consecutive [ Spectrogram

spectrogram time slices

F25 Fraction of upsweep frequency % Percent of time median frequency increases from one spectrogram time | Spectrogram
slice to the next (Mellinger and Bradbury, 2007)

F26 Signal-to-noise ratio dB Caleulated from ratio of maximum and 25th percentile energy valuesin | Spectrogram
spectrogram (Mellinger and Bradbury, 2007)

F27 Time of energy peak s ‘Time of highest amplitude peak Temporal envelope
28 Relative time of energy peak % Ratio of F27 and F29 Temporal envelope
F29 Duration s Length of temporal envelope Temporal envelope
F30 Time-percentile 5 s ‘Time at which cumulative energy reaches 5% of total energy Temporal envelope
31 Time-percentile 25 s Time at which cumulative energy reaches 25% of total energy Temporal envelope
F32 Time-percentile 50 s ‘Time at which cumulative energy reaches 50% of total energy ‘Temporal envelope
33 Time-percentile 75 s Time at which cumulative energy reaches 75% of total energy ] Temporal envelope
F34 Time-percentile 95 s ‘Time at cumulative energy reaches 95% of total energy ‘Temporal envelope
35 Duration 50% s F33 - F31 Temporal envelope
F36 Duration 90% s F34 - F30 Temporal envelope
37 Temporal asymmetry None (F31 + F33-2E32)/(F31 + F33) (Mellinger and Bradbury, 2007) Temporal envelope

38 Temporal concentration s Difference of maximum and minimum times in cumulative sum of | Temporal envelope
ranked amplitude values (Mellinger and Bradbury, 2007)

F39 Time - standard deviation s Standard deviation of temporal envelop Temporal envelope
F40 Time-kurtosis None Kurtosis of temporal envelope Temporal envelope
F41 Time-skewness None Skewness of temporal envelope Temporal envelope
F42 Temporal entropy Bits Shannon entropy of a temporal envelope (Erbe and King, 2008) Temporal envelope
F43 Temporal flatness None Flatness of temporal envelope. Tends towards 1 for noisy signal and | Temporal envelope

towards 0 for pure tone signal (Dubnov, 2004)
Fi4 Temporal roughness None Roughness of temporal envelope (Ramsay and Silverman, 2005) Temporal envelope

Fi5 Temporal centroid s ‘Time of center of mass in temporal envelope ‘Temporal envelope
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Dataset Location Acoustic recorder Deployment date Fish annot Noise annot Total annot

Dataset 2 Barkley Sound AMAR-G3 Sep. 2022 5431 0 5431

Dataset 3 Port of Miami SoundTrap-4300 Jun. 2023 19,858 0 19,858
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ID Location Acoustic recorde Deployment date h annot Noise annot Total annot
1 Hornby Islind | AMAR-G3 Sep. 2014 1052 57 1,109
2 Homnby Island | AMAR-G3 Sep. 2019 7,087 387 7474
3 NC-RCA in ‘ Soundtrap-300 Oct. 2018 8,138 192 8,630
4 NC-RCA in Soundtrap-300 Jan. 2019 86 263 349
5 NC-RCA in Soundtrap-300 Apr. 2019 81 131 211
‘ NC-RCA in Soundtrap-300 | Aug. 2019 69 77 146
7 NC-RCA out Soundtrap-300 Oct. 2018 s 594 1272
N NC-RCA out Soundtrap-300 Dec. 2018 7 89 %

9 NC-RCA out Soundtrap-300 Apr. 2019 70 123 193
10 Delta node | AMAR Streamer Sep. 2014 820 950 1,770
1 Fernie Island Soundtrap-300 | May 2019 s 0 831
12 spring Bay Soundtrap-300 Aug. 2018 1173 3292 4,465

Total 21,032 7,323 28,355
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