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Background

Minke whale biology

A small and elusive baleen whale
A max length ~10m

A weight of 10 tons (10,000 kg)

A Behavior relatively unknown



Minke Whale Distribution

Source: www.iucnredlist.org/details/2474/0



Minke Whale Distribution

(North Atlantic & Pacific)

Balaenoptera acutorostrata  Balaenoptera acutorostrata
acutorostrata scammoni

)Y

-

North Atlantic 4 North Pacifc

Source: www.projectminke.com/worldwide.htm



Minke Whale Distribution
(Southern Hemisphere)
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bonaerensis

Source: www.projectminke.com/worldwide.htm



Minke Whale Distribution
(dwarf form)
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Source: www.projectminke.com/worldwide.htm



Minke Whales

Minke Whale Status:

A IUCN classification:
OLeast Concernbo

A Not listed as endangered or
threatened in U.S. waters

A Targeted byNorwegians and
Japanese laling industry



Minke Whales

Issuesc’i North Pacific
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Minke Whale Sightings

(Hawalian Islands)
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Questions

1) Canboingsbe useas indicators of
population structure

2) Are boingratesaffected bychanges in
(self) vessehoisé?

3) Canboingsbe usedo estimate
abundancef calling minkewhales?
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Central Pacific Study Area

Hawallan Islands
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Field Methods

Concurrentreal-time acoustic monitoringand
near reakime localization using:

Afixed sedloor hydrophonesitowed hydrophone arrays




Field Methods

Towed Hydrophone Array and

Visual Observations

U‘ Y
N
i

-




Data Processing & Analysis
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Questions

1) Canboingsbe used as an indicator of
population structure?

2) Are boingrates affected by vessel noise?

3) Canboingsbe used to estimate
abundance of callinmminkewhale?



Boing Analysis
Semtautomated analysis
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Boing Analysis
Dominant Signal Component
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Boing Comparison
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Boing Comparison
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Boing Comparison

Tree Analysis
Guam and Kaual
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Boing Comparison
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Guam and Kaual

¥

Entropy M2
Entropy M4

a
=]
[ic]
=
[
=
el
=
o
=
=
a
j=1
a
=
=

Fl
Duration M-
Fi Ra
Median Freg M2

a.
Importance
wing Method: CRT

endent Wariable:location




Bomg Comparison (DSC)

Frequency Histogram
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Questions

1) Canboingsbe used as an indicator of
population structure?

2) Are boingrates affected by vessel noise?

3) Canboingsbe used to estimate
abundance of callinmminkewhale?



Effects of Boat Noise
(Study Design)
Condition #1

Condition #2

Low Noise Hi Noise
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Effects of Vessel Noise
Long Term Spectrogram

rsiLiz_Ferg\Documents\Backupiliz DocumentsiBio-Waves'2010 Kauai Minke ProjectVanalysisi\MNoise Analysis\Boat Noise LTSAs\I_22 2010_12kHz\3_2
6000

H‘ Il

it 600 RPM |
':‘IW [k B |

Frequency [Hz]

ﬂ

|
h

Spectrum Level [dB re counts?/Hz]

hi
|

o

Y 6 ‘i' ||  \H' : o4 b
|||[‘|| Hll ' | H ||' l fll
| ﬂ z}'m |i
i itk bbbt il "W’*’MT"T‘MNM

1] 0.4 U B : : 1.6
03;"22-’2010 16 30:00 1 h Time [hours] Fs = 12000, Tave = 55, NFFT = 120

E ; B =148, C = 165




Effects of Vessel Noise
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Effects of Vessel Noise
# boings (low o hi noise periods)
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Questions

1) Canboingsbe used as an indicator of
population structure?

2) Are boingrates affected by vessel noise’

3) Canboingsbe used to estimate
abundance of callinminkewhale?



Distance/Spatial Sampling

(assumptions & requirements)

. Sample independence

need to identify, track or separate individuals

Measurement errors(of perp. distancegs

. Assesgdocalization accuracy

. Vocalization rates(for cuecounting)
, acoustidracking

~ focalanimal follows



Abundance Estimation
(line-transect sampling)

Line-transect sampling methods

_ need distance of animals from transect line

. requires localization of animals (using acoustics

S~ _omami
P




Line-Transect Survey
2010

1500 km effort
1600boings!

50 localizations

Localization Quality



