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Marine Mammal & Biology Program

Objectives
• Invest in basic (6.1) and applied (6.2) research and technology 

development to discover and understand the effects of sound 
on marine mammals

• Coordinate within Navy to:
o Provide the best and most relevant information for risk 

assessments (i.e. EISs)
o Develop cutting edge capability & tools for Fleet and 

SYSCOM Marine Species Monitoring (MSM) Program

Goal - Enable Navy to meet its operational training and testing 
objectives in a legal and environmentally responsible manner



Monitoring & Detection of Marine Mammals
 Improve monitoring of marine mammals over current methods 

Integrated Ecosystem Research
 Multidisciplinary approach to collect baseline measures of marine mammal 

behaviors and distributions relative to key environmental features
 Sensor and Tag Development: Development of attachment mechanisms; 

development of broad sensor suites into tags; 

Effects of Sound on Marine Mammals
 Behavioral Response: Define/characterize behavioral response of tagged whales to 

sound exposure 
 Hearing: Developing complete model of marine mammal hearing anatomy,  

temporary and permanent threshold shifts, improved testing via AEP
 Dive Physiology: Investigate potential development of gas-bubble disease or 

Decompression Sickness (DCS) related to MFA exposure
 Stress: Characterize and measure the stress response in marine mammals from 

acoustic disturbance using hormones and other biomarkers
 Population Level Effects of Disturbance (PCAD): Determine if short term responses 

of marine mammals result in ‘biologically significant’ or meaningful effects on 
individuals and/or their populations

Models & Databases for Decision Making
 Develop tools to support environmental compliance & decision making

Marine Mammal & Biology Program



1. Identifying Science Needs

2. Identifying Who Conducts the Science
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4. Program Impacts

5. Program Improvement
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• Define program scope

• Engage partnerships

• Stay current on state of science

• Targeted expert workshops

Identifying Science Needs

SMRU – FastLoc GPS

DMON in SeaGlider - Bogue / Luby

UAV – Ferguson / 
Angliss

FEM – Cranford / Krysl
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Identifying Science Needs
Define the Scope
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Identifying Science Needs
Define the Scope

NAS 2005
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• Define program scope

• Engage partnerships

• Targeted expert workshops

• Stay current 

Identifying Science Needs

SMRU – FastLoc GPS

DMON in SeaGlider - Bogue / Luby

UAV – Ferguson / 
Angliss

FEM – Cranford / Krysl



Identifying Science Needs
Partnerships

LMR Advisory Committee (LMRAC)
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Identifying Science Needs
DOD Partnerships

Navy/DoD/NATO Collaborative Efforts
• Strategic Environmental R&D Program (SERDP),        

Environmental Security Technology Certification Program (ESTCP), 
Resource Conservation and Resiliency - Program Area

– Multi-stressors / Cumulative Effects

– Cetacean Ecology RFP (Benoit-Bird, Claridge, Miller)

– Acoustic tag development (Tyack, WHOI)

• NATO Undersea Research Center (NURC) 

– Longstanding cooperative efforts and surveys; 

– BRS Mediterranean

• NAVSEA

– Automated Pathways for eDNA Monitoring

– PEO IWS5 – AUTEC Behavioral Response Study 

• DARPA - Microbiome surveillance; Tracking maritime vessels

• US Army Engineer Research & Development Center (ERDC), 
Environmental Laboratory, Genetics Reconnaissance

http://www.serdp.org/


White House Office of Science and Technology Policy (OSTP), 
Subcommittee on Ocean Science and Technology (SOST)

• IWG Integrated Ocean Observing Committee (IOOC) 

• ATN – Animal Telemetry Network Task Team

• BIO-TT / BIO-ICE – Biological Observing Task Team

• IWG Ocean Sound & Marine Life

• Large Whale Hearing 

• Noise Reference Stations 

• PAM Archiving

• IWG Committee on Biodiversity

• MBON – Marine Biodiversity Observing Network

Identifying Science Needs
Interagency Partnerships



• NOAA
– 2019 SOST ONML-IWG Development of Mysticete audiogram
– 2015 NAS 
– 2011 DCL – Clark DCL Development
– 2010 Tag Attachments – Calambokidis (Type I tags)
– DECAF - Density estimation using acoustic sensors (U St. Andrews)

• NSF
– 2011 DCL – Clark WaveGlider; Halpin – OBIS-SEAMAP
– 2010 Tag Attachments – Moore (Type III tags)
– 2004/2007 Acoustic tag developments, habitat studies, databases, educational materials

• BOEM
– 2019 SOST ONML-IWG Development of Mysticete audiogram
– 2011 DCL – Roch Metadata Management
– 2010 Tag Attachments - Calambokidis (Type I tags)

• MMC
– 2021 Bioenergetics Workshop 

– 2019 Development of Mysticete audiograms

• Industry (Exxon-Mobil, JIP)
– 2009-2015 PCAD Working Group (Costa/Eseal case study)
– 2011 Clark DCL Development
– 2010 Tag Attachments - Calambokidis (Type I tags)
– Passive acoustic detection of mammals in Arctic 

NOPP NOPP -- The field team attachesThe field team attaches
a tag to the pelage of a sedated male a tag to the pelage of a sedated male 

elephant sealelephant seal

NOPP NOPP -- The field team attachesThe field team attaches
a tag to the pelage of a sedated male a tag to the pelage of a sedated male 

elephant sealelephant seal

Identifying Science Needs
Interagency Partnerships



• Define program scope

• Engage partnerships
– Navy partners (6.4 LMR Program, FLT/ 

SYSCOM MSM Program)

– Federal agencies

– International 

• Targeted expert workshops

• Stay current 

Identifying Science Needs

SMRU – FastLoc GPS

DMON in SeaGlider - Bogue / Luby

UAV – Ferguson / 
Angliss

FEM – Cranford / Krysl



Identifying Science Needs
Expert Input

• Workshops, Workshops, Workshops
Identify State-of-the-Science, Gaps, Research Needs



• Define program scope

• Engage partnerships
– Navy partners (6.4 LMR Program, FLT/ 

SYSCOM MSM Program)

– Federal agencies

– International 

• Targeted expert workshops

• Stay current 
– Conferences, Symposiums, Workshops

Identifying Science Needs

SMRU – FastLoc GPS

DMON in SeaGlider - Bogue / Luby

UAV – Ferguson / 
Angliss

FEM – Cranford / Krysl
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Identifying the Who

• People, People, People
– Supporting people and community

– Diversity & Inclusion (HBCU-MSI)

– Workforce Development

– Stay current - Conferences, Symposiums, Workshops

• Proposal Selection…Making Decisions



Identifying the Who

• People, People, People
– Supporting people and community, not just research

• Awareness of career & personal needs (i.e. Tenure & promotion, 
maternity/family  leave)

• Supporting women in science

• Young PIs – YIPs, PECASE, VBFF awards

• Keep PI’s engaged on topic

– Diversity & Inclusion (HBCU-MSI)

– Workforce Development

– Stay current - Conferences, Symposiums, Workshops

• Proposal Selection…Making Decisions



Identifying the Who

• People, People, People
– Supporting people and community, not just research

– Diversity & Inclusion (HBCU-MSI)

• Paid academic year internships (early Undergrads)

• Paid summer internships

• Virtual programming (i.e. career development, soft skills, build cohort)

• Targeted Conference Programs / Workshops (i.e. Aquatic Noise, SMM)

– Workforce Development

– Stay current - Conferences, Symposiums, Workshops

• Proposal Selection…Making Decisions



Identifying the Who

• People, People, People
– Supporting people and community, not just research

– Diversity & Inclusion (HBCU-MSI)

– Workforce Development

• Graduate student support (i.e. NDSEG)

• Course support (i.e. SeaBass, Marine BioAcoustics)

– Stay current - Conferences, Symposiums, Workshops

• Proposal Selection…Making Decisions



Identifying the Who

• People, People, People
– Supporting people and community, not just research

– Diversity & Inclusion (HBCU-MSI)

– Workforce Development

– Stay current - Conferences, Symposiums, Workshops

• Identifying up & coming researchers, Postdocs, and students

• Proposal Selection…Making Decisions



Identifying the Who
Proposal Selection…Making Decisions

 70 Countries

 50 States

 1,078 Companies

- Contracts

 1,035 Universities & 
Nonprofit Entities 

- 3,340 principal 
investigators

- 3,000 grad students

- Grants – Basic/Early 
Applied Research



ONR Funding Opportunities

• 322 Core Programs (i.e. MMB)

• MURI – Multi-University Research Initiative

– Topic-based driven by Program Managers

• DURIP – Defense University Research Instrumentation 
Program

• YIP - Young Investigator Program (tenure-faculty position win last 5 yrs)

• PEACSE – Presidential Early Career Award for Scientist and 
Engineers 

• DRI - Departmental Research Initiatives 

• BRC – Basic Research Challenge

Funding Opportunities

Identifying the Who
Proposal Selection…Making Decisions



• Solicitations – Open / targeted BAAs; NOPP or other

– Posting on List Serves (i.e. MARMAM)

– Predictable w/ consistent annual cycle

• Pre-Proposal / Proposal Cycle

– Pre-proposals in Summer (mid-July)

– Full proposals in Q1 each Fiscal Year

• Proposal Review  

– ***PO for MMB pre- / full proposals***

– PO’s in Code 32 for DURIP, YIP, PECASE 

– Panels for SBIR/STTR, NOPP and other interagency BAA/RFPs

Identifying the Who
Proposal Selection…Making Decisions



Identifying the Who
Proposal Selection…Making Decisions

• Picking from the best of the best 

– Track record for grants, publications, etc.

• Seeking best fit for MMB program 

– People

– Rotating priority topics

– Balancing portfolio across topic

– Flexibility to leverage opportunities



Identifying the Who
Proposal Selection…Making Decisions

• Flexibility / Mix it Up

– Mix of high-risk to incremental 
developments, improvements

– Mix of pilots (1yr) to longer-term 
projects (3-5yrs)

– 1/3, 1/3, 1/3

• Tailored approach

– Working Groups: PCOD, Cetacean Tag 

Attachments, Stress, Classification

– Cross-disciplinary pairings: modelers, 

engineers/companies, oceanographers with 
biologists

New Starts 1st-2nd Year

3rd-4th Year
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3. Program Outputs

4. Program Impacts
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• Outputs

– ONR Annual Report is a Requirement

– Peer review publications are Desirable

– Observational data

– Students / Postdocs

• Review & Evaluation of Projects in Progress

Program Outputs



• Relevance to MMB program objectives

• Impact Scores, Citations (MM field, MMB, Navy EIS)

Program Outputs



• Outputs

– ONR Annual Report is a Requirement

– Peer review publications are Desirable

– Observational data – tagging, acoustics

– Students / Postdocs

• Review & Evaluation of Projects in Progress

Program Outputs



U.S. Animal Telemetry Network (ATN)  

Vision
Goal - Meeting our nation’s needs for 
biological and environmental monitoring

Objective - Provide unity, stability and 
continuity to the U.S. National Marine 
Animal Telemetry Network, by supplying 
integrated data on aquatic ecosystems from 
species to environment and complementing 
existing observing assets. 

Critical Benefits

• Provide scientific basis for marine fisheries 
and protected-endangered species 
management critical for risk assessments 
and evaluate effects of disturbance

• ID essential & critical habitat for improved 
fisheries & listed species stock assessments

• Improve ocean observation & forecasting 
modeling

• Provide real-time monitoring 

Approach

• Build Alliances and Collaborations

• Provide Telemetry Data Management and 
Delivery via a Community-Based Data 
Assembly Center 

• Advance Capability to Assimilate  Marine 
Animal Borne Sensor Data in R/T into the 
Coastal  & Ocean Modeling Community

• Support Sustained Baseline Animal 
Telemetry Observations



• Outcomes

– ONR Annual Report is a Requirement

– Peer review publications are Desirable

– Observational data – tagging, acoustics

– Students / Postdocs

» Undergrad, Graduate, Postdocs - Women, 
Minority

• Review & Evaluation of Projects in Progress

Program Outcomes



• Outcomes

– ONR Annual Report is a Requirement

– Peer review publications are Desirable

– Observational data

– Students / Postdocs

• Review & Evaluation of Projects in Progress

– ONR MMB Program Reviews and presentations

– ONR MMB Topic Reviews and presentations

– Conference sessions / Workshop presentations

Program Outcomes



• Transitions

– Scientific Literature

– Foundational Information (i.e. EISs)

– Small businesses 

– LMR / FLT MSM Programs

Program Impacts



• Transitions - LMR 6.4 Program

– 2019: Topic N-0203-19 (Tag Attachments) , N-0204-19 (PAM Density), N-0206-19
(Sparse Arrays Density Est), N-0207-19 (PCOD Appl)

– 2017: Dtag Demval; Analytical support for BRS Noise Criteria 

– 2016: BRS (3S and others) Range/RL, CAS; Syracuse/Duke-Extended duration 
tagging attachments; SPAWAR-BREVE

– 2015: Tethys (NOPP w/ BOEM); UM/WHOI Dtag; NUWC-BW Risk Function HA

– 2013/14: PAM on Autonomous Platforms – WHOI DMON (Slocum, Profiler, 
WaveGlider); OASIS IRAP, HF Array (UAV, glider); OSU QuePhone (Glider, 
Profiler);  BioWaves-Automated Whistle/Click Detector

– 2013: TTS / PTS topic; SOCAL BRS, M3R 

• Transition - FLT/SYSCOM MSM Program
– 2020/21: Wildlife Computers SMRT tag

– 2015, 2019: UW-APL AMAR-XL on SeaGlider (Available via Kongsberg)

Program Impacts
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• Scientific Peer-Review

• Partnership Feedback

Program Improvement



• Scientific Peer-Review
– External Program (6.1) / In-Progress (6.2) Reviews - 2 years

– External Topic Reviews (i.e. PCOD, Stress Response) 

– Workshops  with External review (i.e. Hearing, BRS, Dive 

Physiology)

• Partnership Feedback

Program Improvement



Assess 6.1 Basic Research current portfolio strengths/ weaknesses 
in terms of Scientific Merit & Accomplishments, Innovations & 
Potential Impact, and Principal Investigator

• ONR Instruction 3966.1 Peer Review issued 2010; Updated 2013

• Every ONR basic research program will be peer-reviewed during the 
2nd to 3rd year from its inception.

–ONR Program Officers will convene external Peer Review Panel 
comprised of recognized scientific/technical experts

–Principal Investigators will present their work

–Review Projects /Program: Scientific Merit & Accomplishment, 
Innovations & Potential Impact, Principal Investigator

–Director of Research, Department Head, and Program Officer will 
review Panel comments and adjust program as needed

Program Improvement - ONR D&I Peer Review



Project Review (Score 1-Poor to 5 – Outstanding)

• Scientific Merit & Accomplishment
– Does the project address an important problem or a critical barrier to 

progress in the field?

– What is the significance of the accomplishments achieved to date?

– Number of published papers / journal articles?

• Innovations & Potential Impact
– What are the unique aspects of the research of the project?  

– In what way has the research lead to new knowledge, tools, or open 
new solution pathways?

• Principal Investigator (PI)
– Is the level of difficulty appropriate and does the PI/team understand 

the science and technology challenges?  

– If the project is collaborative or multi-PD/PI, are the investigators each 
making unique and valuable contributions? 

ONR D&I Peer Review



• Scientific Peer-Review
– External Program (6.1) / In-Progress (6.2) Reviews - 2 years

– Topic Reviews with External review (i.e. BRS, PCOD, Stress 

Response) 

– Workshops  with External review (i.e. Hearing, Dive Physiology)

• Partnership Feedback

Program Improvement



Program Improvement – Topic Reviews



• Scientific Review  

– External Program (6.1) / In-Progress (6.2) Reviews - 2 years

– External Topic Reviews (i.e. PCOD, Stress Response) 

– Workshops  with External review (i.e. Hearing, BRS, Dive 

Physiology)

• Partnership Feedback

Program Improvement
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Questions?

http://www.onr.navy.mil/en/Science-Technology/Departments/Code-32/All-
Programs/Atmosphere-Research-322/Marine-Mammals-Biology.aspx

ONR MMB Program


