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SanctSounds

Wind, waves, rain, and hurricanes
Snapping shrimp
Fish
Low-frequency whales and dolphins
Mid-frequency whales and dolphins
Sea lions
Explosions
Large ships
Small boats
Low-frequency Mid-frequency sonar
Scuba bubbles

Echosounders, transducers, pingers

_

100 Hz 1000 Hz 10,000 Hz 100,000 Hz 1 MHz

SanctSound
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Mitigation Methods

Controlled Activities

Equipment involves rec

uoys, tov
hydrophone

+ area closures

- noise reduction with bubble
curtains (pile driving)




Monitoring Methods




SWFSC Towed Hydrophone Array
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Defines occurrence of marine
mammals in a region
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SWFSC Towed Hydrophone Array
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Defines occurrence of marine
mammals in a region

Useful in regions where

occurrence is infrequent/ e

unknown, or extreme/remote —i'a:iﬂ\
<

locations £ ™

SWFSC Towed Hydrophone Array
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Distribution




(CCC-PAM) Survey: Upwelling Season (March) 2023
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Central Coast Collaborative Passive Acoustic Monitoring
(CCC-PAM) Survey: Upwelling Season (March) 2023
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Changes in Behavior

- Trickey et al. (2020) linked long-term recordings
of Cuvier's beaked whales and monitored AIS of
several types of boats with antifouling gear.




Changes in Behavior
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- Trickey et al. (2020) linked long-term recordings
of Cuvier's beaked whales and monitored AIS of
several types of boats with antifouling gear.
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Behavior & Environment




Behavior & Environment

+ Environmental correlates of call types vary

-
-
w

T
-y
w
8

& 3

o B2

.
suondslap ||ed q abesany

x
o
©
gl
2
7]
c
2
£1
&
o
n
&1
]
s
<

:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan




Ocean Passive Acoustic Monitoring

Science
Analytics

Rice's Whale in GOM

,: g son@oneanswcea@% come



Processing Large Acoustic Data

Deep Learning Methods




Processing Large Acoustic Data

op Learning Methods



Processing Large Acoustic Data

- Data collection & storage allows
for terabytes of information

- Machine learning methods
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Processing Large Acoustic Data

- Data collection & storage allows

for terabytes of information Detection

Classification

"Humpback
Whale’

- Machine learning methods
expedite that process

op Learning Methods






Deep Learning Methods

Subset of machine
learning based on learning
and improving on its own
Machine Learning algorithms.
Hinges on the use of
artificial neural networks,
which imitate human
learning.

Deep
Learning







Machine Learning
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Feature extraction Classification

Deep Learning
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Feature extraction + Classification
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‘Neptune’ algorithm detects

and classifies signals




‘Neptune’ algorithm detects
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‘Neptune’ algorithm detects

and classifies signals

Deployed in windfarm for
monitoring vetted by remote-
based operator
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