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Naval Science & Technology

Strateglc Plan

Focus Areas

e Power and Energy

Discovery & Invention e Operational Environments
(Basic and Applied Science) Maritime Domain Awareness
e Asymmetric & Irregular Warfare
¢ Information Superiority and

Communication
e Power Projection
e Assure Access and Hold at Risk
e Distributed Operations
e Naval Warfighter Performance
Quick Reaction e Survivability and Self-Defense

& Other S&T e Platform Mobility
~10% * Fleet/Force Sustainment

e Total Ownership Cost

Leap Ahead Innovations

(Innovative Naval Prototypes)

10%

Mid

e

Solid State Lights Advanced
for Submarines Materials




. How We Execute
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70 Countries

50 States

1,078 Companies

1,035 Universities &
Nonprofit Entities

- 3,340 principal
investigators

- 3,000 grad students
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Enable Navy to and meet
operational training and testing
objectives in an environmentally
responsible and legal manner

Approaches
. . e Monitoring & Detection — Develop
ObleCtlve the capability to detect and monitor
Invest in basic (6.1) and applied marine mammals
(6.2) research and technology * Baseline Behavior - Investigate the

development to discover and !oaselme b.ehaV|o.r and.how they
interact with their environment

understand the e.ffeCtS of sound e Effects of Sound - Characterize the
exposure on marine mammals behavioral, physiological, and
population-level effects of exposure




~ Challenges in the Ocean Environment

C lfflcult to observe (99% time below surfa ce)
nallenging Environment
It to handle

Brandon Cole Photo
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schnc ogy Enablers
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Animal Oceanographers: What Animals
Tell Us About Their Environment
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Tagging Of Pacific Pelagics




Visual Surveys
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Our Changing View

Satellite Tracking

LeBoeuf et al 2000

Satellite + GPS Tracking
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Tagging Of Pacific Pelagics
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Improving Ocean Forecasts
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SEaOS
project
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France
UK
Australia
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Improving Ocean Forecasts
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project
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Improving Ocean Forecasts
All Sources
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elemetry Network (ATN) thru
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— ID essential & critical*habitat for vmpl:ovgd fisheries &
listed spetles stock assessment acrOSS'stit_‘e' federal, and

G
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— Sentinels of climate ch\-lge);‘l «

— Improve ocean forecastlng & ec%‘system based
management ’ —




Group foraging on scattering layers

Hawaiian spinner dolphins cooperate to herd prey
Kelly Benoit-Bird - Oregon State University

Benoit-Bird and Au, JASA 2009




Animals
cannhot
survive
on the
average
food In

the ocean
(Lasker 1975)

critical to animal
survival in the
ocean




Oregon State

UNIVERSITY

College of Earth, Ocean,
and Atmospheric Sciences

Dr. Kelly
Benoit-Bird

500-600m =

Shipboard EchoSounders
(fish finders) send sound
out and receive echo’s back
of objects in the water
column

38/120 kHz signals




Echo examples from three trophic levels
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April/May 2005, 2006, 2009, & 2010

Data telemetered

200, 420, 740 kHz I

5 cm/sec ‘JI ¢

25 m /\/\///5‘ 5cm'/°_-%hf5x
%

Dr. KeIIy 10cm/4 sec
Benoit-Bird A0 M

Multifrequency echosounder

(38, 70, 120, 200, 710 kHz)

Multibeam sonar (200 kHz, 3D imaging)
ADCP

Stratified zooplankton net tows

Zooplankton acoustic sensor (TAPS)
Micronekton imaging system
Fluorometer

Phytoplankton optics sensor (AC-9)
CTD — hydrography




Top View

Shoreline 8x Real-time
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500-600 M. cosromm=:

1000-1200 m__




Deep-diving sea lions
exhibit extreme bradycardia in
long-duration dives

Brandon Cole Photo
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Sea lion heart rate
Resting f,= 54 £ 6 bpm
Average surface f, = 113 £ 5
Dive f,, =50 £ 9 ( range 28 — 81)
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Dive Heart Rate Profiles
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