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Relevance to DCLDE

® Click characteristics of individual sperm whales are
known to vary, but geographic differences have not
vet been documented

* Diversity in click characteristics = Diagnostic tool:

* Ground-truthing during post-processing

* Species ID during passive acoustic monitoring

* Implications for detector and classifier
performance
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Sperm Whales

Deep-diving odontocetes

®* |nhabit all oceans,
predominantly in
temperate and tropical
waters

Worldwide Estimate:
* 300,000-450,000

Click Types:
* ‘Usual’ or ‘Regular’ clicks
*  ‘Slow’ clicks
* ‘Creaks’ and ‘Buzzes’
* ‘Codas’
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Sperm Whale Click Types

All individuals
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Geographic Region Comparison
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Geographic Region Comparison
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Geographic Region Comparison
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Geographic Region Comparison
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Geographic Region Comparison
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Geographic Region Comparison
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Geographic Region Comparison
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Geographic Region Comparison
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Methods

* Data were previously reviewed for sperm whales
for each perspective project

®* Encounters processed in PAMGuard (binary):
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Methods: PAMGuard Processing

P PAMGUARD - C:\Users\Liz Ferguson\Documents\Bio-Waves\Data Ang

File Settings Display Click Detection Click Display Help

16 July 2015 06:55:30 UTC @ Nl Show: [|Echoes [

@) click Detector
Microsoft Access Database -

SAIPAN_NORTH_1_345_12_0.acq| . Bearing Time Display
Writes / second : 0
Write failures : 0
Click Detector
Detections in last 1 minutes
Clicks 0

Click Events 0

(No Alarm Sounding)
Rocca
Encounter Number
<None >

Time

0.0

Click amplitude (dB)

Spedcies

Colour by species

#® Unidentified species
e W Sperm Whale

Sa
Sb
Sc
sl R Click Waveform Display

Tt

Gm

<

0.0

School Classification
<None>

Whistle Start

P Classifier Parameters E

<not selected>
<not selected>

Audio File Saipan_1_North_00022560_20111215-120018.wav 80.0kHz, 1 chg

General Options

Name |Dolphin , Unigue Code |6 +| Symbol .

Channel options 'Require positive identification on only one channel
[] Restrict parameter extraction to | 128 2| samples (4.00 ms) around the dick centre

Pre Filtering
[7] Enable Pre filtering before dassificaiton can improve some species recognition
Band pass filter 1.00 - 90.00 kHz Filte:
Click Length
[] Enable Click length is measured from the analytic wavform
Smoothing 5 bins (must be odd); Threshold |12.0 | dB below maximum
Lengthrange |0.00 | to |0.80 | ms
Energy Bands
Enable Compare energy in diffrent frequency bands
Frequency Range (Hz)
Test Band 15000.0 to |16000.0 Threshold
Control Band |5000.0 to | 10000.0 3.0 | dB

Control Band |5000.0 to 10000.0 3.0 | dB

Peak and Mean Frequency

Search and Integration range | 12000.0 to | 16000.0 Hz ; Smoothing |5 bins
Enable Peak frequency 15000.0 to | 16000.0 Hz
[7] Enable Peak width (0.0 to |0.0 Hz ; Threhsold 6.0 dB
[7] Enable Mean frequency 0.0 to |0.0 Hz
Zero Crossings
[7] Enable Parameters extracted from zero crossings

Number of zero crossings |0 to |O
Zero crossing frequency sweep 0.0 to |0.0 kHz/ms
Select Alarm
killer whale « |

Max amount of time between detections g

Note: alarm is enabled/disabled on previous screen

[o[@[=
[7] Follow Display ~ Seconds
55.0 60.0
I

Time {ms)

H Cancel H Set Defaults

I1:55PM

'= :J |E |.' all s 7/15/2015

7
Bio-Waves

Incorporated




Methods

PAMGuard ViewerMode:

* Allows for selection of confirmed sperm whale clicks

* Towed array click trains
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PAMGuard's 'ViewerMode'
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Methods: Data Review

* Single channel: clicks with higher amplitude selected
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PAMGuard's 'ViewerMod
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Methods: Data Review

* ROCCA Module:

* Click parameter extraction

* Data exported ZN
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Methods

®* Click parameters measured in ROCCA include:

Duration

Center and Peak Frequency
3dB & 10 dB Bandwidth
Sweep rate

ICI

# of zero crossings

* Performed Kruskal-Wallis statistical tests with
post-hoc pairwise comparisons

* Subset of 500 samples (332 for Hl) @.Waves
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Results & Discussion




Results

®* Parameters compared and tested for all regions
were:

* Duration
* Center Frequency
* Peak Frequency
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Results — All Regions
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Results — All Regions

Peak Frequency
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Results — Closer Look
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Results — CNMI Recorder Type

All parameters
significantly
different

Depth: 778 - 952m
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Results — CNMI Recorder e
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Results — CNMI Season
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Results — Closer Look
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Results — Atlantic Subregions
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Conclusions




Conclusions

®* Geographic variation appears to exist for sperm
whale regular clicks

* Variation in all 3 parameters reviewed
* Peak and center frequency
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Conclusions

* Possible difference attributable to recorder
depth

* Surface recorders may only be receiving certain
frequency components of clicks
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Conclusions

®* Click type definition

* Peak/center frequencies less reliable parameter
than ICl for characterizing ‘regular’ vs ‘slow’
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Caveats

®* Difference in acoustic monitoring systems

* Hydrophone location — Surface vs. depth?
* System noise, etc.

* Although similar hydrophone freq responses,
difference in sensitivities, etc.

* Data collected in different seasons & years (may or
may not have significant impact)

* Ecosystem & behavioral differences influencing
clicks produced?:

* Prey variability
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Take Home Message

®* Appears to be geographic variation in regular
clicks:

* Too many caveats?

* Monday: Analyst variability & performance

* Need to provide information on potential
variability for diagnostic purposes

®* Tues: Parameter selection for classification

* Need to better understand the implications of

biology on click characteristics
A
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