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SOCAL-BRS targets many species,
but Beaked Whales are top priority

Deep-divers (Beaked whales, Sperm whales)
- particular sensitivity: beaked whales
- endangered status: sperm whales

Mysticetes (Blue, Fin, Humpback, Minke whales)
- endangered status

Other Delphinids (Rissos, Common, Bottlenose dolphin)
- common occurrence, exposure
- large percentage of Navy “takes”

Photos taken under U.S. NMFS permit # 14534



SOCAL-BRS Field Configuration

Decentralized Vessel Strategy:

* Fast, independent tag boats
*Small, flexible central platform
*Small portable sound source
(cannot be towed)




SOCAL-BRS Animals Tagged (2010-2014)
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SOCAL-BRS: ALL Tags and CEEs (2010-15)

Animals Total Real Scaled | Scaled Silent
Navy Source Source Control
Tagged CEEs MFA MFA PRN

Cuvier’s Beaked Whale

Baird’s Beaked Whale 1 1 1
Sperm Whale 1 (twice) 3 1 1 1
Blue Whale 82 46 3 22 15 9
Fin Whale 25 18 2 10 4 =
(1 real)
Humpback Whale 2 2 2
Minke Whale 2 1 1
Risso’s Dolphin 34 18 2 8 2 6
Bottlenose Dolphin 9 0

Common Dolphin 2 0



RESPONSES OF BLUE WHALES TO SONAR EXPOSURE
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MODELLING BLUE WHALE RESPONSE TO SONAR AS
F(RECEIVED LEVEL, CONTEXT, RANGE)

Dose response severity
functions generated
using recurrent event

survival analysis
(MOCHA product — Harris
et al., 2015)

Individual exposures
combined to estimate
p(resp) as a function of
exposure level and
contextual covariates

Southall et al., in prep

Non feeding

Shallow feeding

Deep feeding
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Ziphius 1s Top Priority because It
dominates beaked whale strandings
that coincide with naval sonar exercises

e Of 12 cases of beaked whale strandings
most closely coincident with naval sonar
exercises, 8/12 involved just Ziphius. All 4 of
the mixed species strandings also included
Ziphius, 3/4 included Mesoplodon.

« Aguilar Soto (2006) report response of
Ziphius to ship noise

e Experiments testing the response of Ziphius
to naval sonar are therefore high priority



Dive Pattern, Change in Heading, and
Dynamic Acceleration of 2010 playback to
tagged Ziphius — red marks sonar playback
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Second SoCal sonar playback to tagged
Ziphius included incidental sonar
at RL 78-106 dB re 1 pPa
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BRS SoCal Response of Baird’s beaked

whale to sonar

Coases

tﬂgml‘lg
efforts End
Tag on on CEE Group focal Tag
bb12_214a conspecifics 1625 - ralocaled Follona falls
12:27 13:23 1655 17:43 1654 off
| | I I | [ I
]
200
I
E ool
E eoof
2 1000l I‘
1300 —
1480 — 1 1 1 III..‘WII | 1 1 | 1 1 1 I | 1 i
g E m|_ I | I T I I | I | I T | I I{b
Eg wo
2.,
& z| I | T T T T | T | T T | T II:G:!I 1
28 .
o I [ [l i I N 1 Lia L N ad la mr . . N e LF
g,.%-gnI- I | L I I | I | I ‘ | I I[d} I
180 = — = = = e
R T I‘Ef\.
E E g e ANV I""L;'HMVHI‘ ! rdlr"""l "'N m er o W"“w W""""'Iw""'““‘“"f' "'-'l',’I"'"““--w-' ,——HHFI-HIH\I =
1m0
1
o2 T T T T T T T T T T 1 1 T T G
= ® osl l —
LE A_h_IIJ_I._II_II_II_LI_m_I..I_._LIIIJ_JIInL‘u II I I Jn!.uhL
=3 1 " L.
L J (EII'
E.'E 02—
& &
o *
: ﬂII:IﬂII.:I!I...IHIﬂ EIIIIHI.IIJIUI |III. i A r’II'“'II IhHhIﬁﬂthhmhﬁMmMnM’“ﬁmﬂ
()

Mahalanobis
distanca
;a [ -l. a

mewﬂ IIIII Vi %MW‘MIWMA,J N

13:30 14:30 16:30 1730 18:30 19:30 21:30 22:30 23:30 u1 30 02:30
Time [HH: l.m]

= =%

8258
Recaived leval

[dB re 1 mPa rms]

==

Stimpert et al. 2013



Min Received Levels for Beaked Whale Response

“m o “

Hyperoodon
ampullatus
Ziphius MEA BRS SoCal
cavirostris 3 127
Berardius MFA BRS SoCal
bairdii 127
Ziphius Ship propulsion 136 Aguilar et al. (2006) Mar
cavirostris 1 Mam Sci, 22(3): 690-699
Mesoplodon MFA BRS AUTEC
densirostris 1 138
Mesoplodon PRN BRS AUTEC

142

densirostris 2



Controlled Exposure Experiment to Ziphius
using sonar on moving navy warship
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Novel findings using simulated sonar CEEs

SOCAL-BRS CONCLUSIONS

Species differences (beaked whales most
sensitive)

Strong context dependence in probability of
response and type of response

Key factors: behavioral state, perhaps source-
receiver range

Major progress in analytical methods and multi-
pronged approach forRéeelisbilescales and scenarios
e Major step forward using real Navy ships in CEEs

e Sustained, concerted, adaptive efforts for ship
cooperation in 2015 but various challenges in the field

e Top priority for final field effort in 2016 (target: 4
ships)

e Multiple tag deployments, extended duration,
integrate more Passive Acoustic Monitoring
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