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Study on the Vocal Response of Finless Porpoise Neophocaena asiaeorientalis
to the Noise from Acoustic Deterrent Devices (ADDs)

Hyungtae Kim, Geunchang Park', Seokgwan Choi', Yoo-won Lee? and Kyounghoon Lee?*

Land&Ocean Evinronmental Eng., Suwon 16690, Republic of Korea
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This study investigated the occurrence and behavioral responses of finless porpoise Neophocaena asiacorientalis in
Hadong, Gyeongsangnam-do, South Korea, to the operation of acoustic deterrent devices (ADDs). Passive acoustic
monitoring was conducted from November 2023 to January 2024 to compare porpoise click patterns and behaviors
before and after ADDs deployment. The results showed that porpoise presence and click activity decreased follow-
ing ADDs operation, accompanied by an increase in inter-click intervals. Before deployment, click activity peaked
shortly after sunrise, likely reflecting foraging behavior. The overlap between ADDs’ acoustic emissions and the
primary echolocation frequencies of porpoises may have interfered with their detection efficiency and altered their
acoustic activity patterns. These findings suggest that ADDs influence the acoustic behavior and occurrence of finless
porpoises, providing baseline information for evaluating their potential role in bycatch mitigation.
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Fig. 1. Survey station of PAM in Hadong. PAM, Passive acoustic monitoring.
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Table 1. Survey period
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fodo]ch(Choi et al., 2021; Fig. 1). 33t H52 2
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Survey No. Acoustic survey ADDs deployment (in/out) time ADDs deployment status
1st 23 November 2023-07 December - X
2nd 07 December 2023—15 December ) X
27 December 2023-28 December
in 28 December 07:17
3rd 28 December 2023-05 January 2024 (0]
out 05 January 07:18
in 05 January 07:21
4th 05 January 2024-11 January 2024 (0]

out 11 January 07:22

ADDs, Acoustic deterrent devices.
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Table 2. About hydrophone specifications and settings (SoundTrap
ST600HF)

Parameters Values

Bandwidth 20 Hz-150 kHz+3 dB

Sample rate 384, 192, 128, 96, 64 and 32 kHz
s
Gain Max level before clipping: 173 dB re 1 pPa
Manufacturer Ocean instruments (New Zealand)

Table 3. Specification of marine mammal acoustic deterrent de-
vices

Type Parameter
Dolphin pinger, Future Ocean, Frequency (kHz) ~ 60-120
Australia SPL (dB) 145

(Certified pinger) Effect range (m) 100

SPL, Sound pressure level.

Porpoise clicks

ADDs signals

Fig. 2. Comparison of ADDs noise and finless porpoise Neophocaena asiaeorientalis click frequencies. The red border indicates the signals
of the ADDs, while the green border indicates the vocalizations of the finless porpoise. ADDs, Acoustic deterrent devices.



808 Ao - oA -

A7} 33| oS 0] A|L el A AT,

T WA SA = A8 bR Y EA e S T
=2 50 kHz o]4Fe] 1195 I(high pass)E IIR Chebyshevel|
Agstgon, 2zt 2j& 28 AAste] IHE ARSI
(Fig. 4) o] & &-3ll 50 kHz o]/2] th vk S2HA[A Agol &
280 5 kool vs Basiely, A e d
HA|A Aol o) WS HA| I =S Fo] Yol A E
5% wekelA A = o ek

S SPARE GO R HES AAY H, HEEAF
o 2292 WAS A B sfeolelg dgelin 22 B
A shetule] A4S 91 AT AR BTG Fupeg vt
E}

Filter Type r Bode Plot

IR Chebyshey v
1 Filter Response

(O High Pass Frequencies

—c

(O Log Scale (@) Linear Scale
Frequency (Hz)
50000 100000 150000

P A

(® Band Pass High Pass | 100000.0 Hz

(O Band Stop Low Pass | 160000.0 Hz

\

() Low Pass

Filter pararmeters

/ \

Filter order 4

Pass band ripple 1.0 Blat

Gain (dE)

Fig 3. Digital pre filter settings.
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Fig. 4. Digital trigger filter settings.
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Fig. 5. Click signal segments were identified using spectrograms, and signals exceeding the click trigger threshold were classified as finless

porpoise Neophocaena asiacorientalis clicks.

A4R 7 Al e BE Futt 384 KHZE bin®] 2

7]+ 0.0026 ms©|tH(Table 4). E3H 22 ©2]7]2] A& gte}

ulE gk A Al A QTS Fste] 22§79 2 2
o]+ 1,024 sample2 A5, &2 7F 24 7H42 100
sample2 473} % th(Jacobson et al., 2013; Gillespie et al.,
2020; Griffiths et al., 2020). E3h A& off 2-2H|(signal to
noise ratio, SNR)E 7|9t0. 2 2k5ol= 22 Eg|A 4% 10
dB= AAsteict 22 EYfA 2 10 dBET BA 24 7
9. TR HASH OB, W E A AT 9, T 7]

Table 4. Click detection settings used in PAMguard software to
post-process all survey recordings

Menu ltem Field Value
Raw data source Raw inp:::gﬁit:itg(r;m sound

Source Auto grouping One group
Channel Channel 1
Treshold 10 dB

) Long filter 0.00001000

Trigger i
Long filter 2 0.00000100
Short filter 0.10000000
Min click separation 100 samples

Click Max click length 1,024 samples

length Pre sample 40 samples
Post sample 40 samples
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23 Fe BAS Fe A5 o om
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(Choi et al., 2021).
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Fig. 6. A comprehensive schematic diagram of click detection, including the click detector and click train detector.
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Fig. 7. Diel variation in the number of finless porpoise Neophocaena asiaeorientalis clicks detected. a, 1* survey; b, 2" survey.
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Fig. 8. Diel variation in the number of finless porpoise Neophocaena asiaeorientalis clicks detected. a, 3™ survey; b, 4" survey.
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Table 5. Comparison of acoustic characteristics of finless porpoise Neophocaena asiaeorientalis before and after ADDs deployment

Before ADDs deployment After ADDs deployment
Parameter
13( 2nd 3rd 4th
Avg.£SD 132415 13314 134412 135+13
Peak (kHz)
Range 91-163 90-162 92-162 64—-161
ICl (ms) Avg.xSD 2124148 228+142 262+124 277+115
ms
Range 0.07-881 0.80-759 1.06-779 2.82-813
Avg.xSD 1216 1246 1216 1246
BW (kHz)
Range 1-76 1-85 1-71 1-55
Avg.xSD 13215 133+14 134£12 135£13
CenterkHz (kHz)
Range 88-166 88-165 92-162 64—-161

ADDs, Acoustic deterrent devices; ICI, Inter-click interval; BW, Bandwidth.
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