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Background

Beaked whale strandings have
correlated with sonar use.

Behavioral responses of Blainville’s
beaked whales at U.S. Navy’s
AUTEC operating area in the
Bahamas.

We aim to characterize responses
AND assess population-level
affects.

One of 14 beaked whales that stranded
March 15t 2000, Bahamas
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A high density of beaked whales
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Particularly Blainville’s beaked whale

1991-2014:

THE
BAHAMAS

457 groups photo-id

96 biopsy samples

12 satellite tags
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Scope for population-level effects

Cumulative sound exposure
during a multi-day exercise
with sonar use at AUTEC st

100000

= 180

= +170

=l 1501

150

Nomh-South (m)

140
-50000

130

-100000 - 1200

1o

1000

McCarthy et al. 2011. Marine -
Mammal Science 27, E206-E226 e A e



Characterizing responses

Small satellite LIMPET
tags transmit location
and dive-depth data
(2009-2014).

Deployed on a range of
species, with focus on
Blainville’s beaked
whales.

Research under permit from Bahamas Department of Marine Resources and guidance from BMMRQO’s Institutional
Animal Care and Use Committee.



Satellite tagging




Characterizing responses

A tagged adult male
Blainville’s beaked
whale moved away
from a Navy sonar
test at AUTEC, and
returned after.

Tyack et al. 2011. Beaked
Whales Respond to
Simulated and Actual Navy
Sonar. PLoS ONE. 6, e1700
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Supported by further tags

Tags on four whales (one male, three females) tracked
movement away from the AUTEC range (red) to the western
edge of the deep canyon during sonar tests (black part of track).

Durban et al. Unpublished data



A diving response
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Population comparisons

Tagging showed limited ranges of
Blainville’s beaked whales (<100km)
for periods up to 6 weeks.

No exchange between Abaco and
AUTEC ; supports 20-year photo-id
data, suggesting Abaco a “control”
Site.

Distinct sub-population at AUTEC
(Genetics, Phil Morin)

Site fidelity could increase exposure

R n=3
* whales




Photo-identification




Population comparisons
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Low recruitment at AUTEC
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Assessing pregnancy and stress
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in blubber biopsies

Kellar et al. ongoing

T .!‘,.'4,5 ONR Award Number:
0 25 50 100Kiometers N000141110433 %




Other species

A total of 75 tags deployed on six
odontocete species:

Blainville’s beaked whales
Cuvier’s beaked whales
Sperm whales
Short-finned pilot whales
Melon-headed whales
Rough-toothed dolphins

Comparative vulnerabilities




Comparative diving
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Comparative diving
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Comparative diving <- vulnerability

Beaked whales spend less time
at foraging depth

Physiologically constrained

Vulnerable to disturbance

Compromised body condition?

Time in Foraging Strata (Min) : Total Time (Min)
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Assessing body condition
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Individual monitoring

Md76 2005

 Md91 1998 Md91 2012



Individual monitoring

Photo-id history of adult
females. Dark shading =
with calf.

Monitoring INDIVIDUAL
condition relative to
reproductive status and
disturbance.
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An integrated package

 Population-level effects, not just behavioral responses
 Multi-disciplinary approach
Tagging (movements and diving)
Photo-identification
Genetics
Steroid hormones
Photogrammetry

* MMTD in-house expertise






