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EDUCATION
1985 Ph.D.
1979 M.S.
1971 B.A.

PROFESSIONAL APPOINTMENTS

2017-present Senior Research Scientist

1993-2018 Assistant Professor

Chief Scientist
Senior Scientist emeritus

(joint appt.)

2014-present

Senior Scientist Tenured
(joint appt. with Harvard
Medical School)

2002-2013

Associate Scientist
(joint appt. with Harvard
Medical School)

1997-2002

1988-1993 Instructor

Research Associate
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Dept. of Biomedical Engineering
Hearing Research Center
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44 Cummington Way

Boston, Mass. 02215

website: http://csi.whoi.edu/

The Johns Hopkins University,

The Johns Hopkins Medical Institutions
Baltimore, MD

Neurosciences, Immunology and
Diseases, and Experimental Radiology

Infectious

Massachusetts Institute of Technology,
Cambridge, MA

Biological Oceanography,
Sciences

Earth and Planetary

Washington University, St. Louis, MO)
Biology and French

Department of Biomedical Engineering
Hearing Research Center
Boston University

Department of Otology and Laryngology
Harvard Medical School

WHOI CT Research Imaging Facility
Biology Department
Woods Hole Oceanographic Institution

Biology Department
Woods Hole Oceanographic Institution

Biology Department
Woods Hole Oceanographic Institution

Department of Otology and Laryngology
Harvard Medical School

Cochlear Implant Research Laboratory,
Massachusetts Eye and Ear Infirmary

Organismic and Evolutionary Biology,
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1985-1987

1985-1986
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Museum of Comparative Zoology, Harvard
University

Post-doctoral Fellow Eaton-Peabody Laboratory of Auditory Physiology
Harvard Medical School

Post-doctoral Fellow Communications Biophysics Group,
Research Laboratory of Electronics,
Massachusetts Institute of Technology

Adjunct Appointments and Fellowships

2017-present

2017-2018

2016-present

2016

2015-2016

2015

2013- present

2013-2015

2011-present

Alfred Wegener Institute for Polar Research (Alfred-Wegener-Institut fiir Polar
und Meeresforschung), Bremerhaven, Germany as Helmholtz International
Fellow, Earth and Environment, Helmholtz Association, Berlin, Germany

Neurosciences Scholar and Institute for Chemistry and Biology for the Marine
Enviroment Fellowship, Hanse-Wissenschaftskollegg

Designated Expert, U.S. Department of State, Near Eastern Affairs/lrag/ECON;
Environment, Science, Technology, and Health

Embassy Science Fellow, Berlin Embassy, U.S. Department of State, Arctic
Policy, Environment, Science, Technology, and Health

Jefferson Science Fellow, National Academy of Science, U.S. Department of
State, Bureau of Near Eastern Affairs/Irag/ECON/ESTH

Fellow and Scholar, Neurosciences and Earth Sciences Research, Hanse—
Wissenschaftskolleg Institute for Advanced Study, Alfred Wegner Institute and
University of Oldenburg, Auditory Physiology, Germany

Professor of Physics, Centre for Marine Science and Technology, Imaging and
Applied Physics, Curtin University (Western Australia Premiere’s Fellow)

Adjunct Professor, College of Veterinary Medicine, Murdoch University

Adjunct Professor, Biology, Massachusetts Institute of Technology,

AWARDS AND HONORS

2018

2017
2016-2017
2016-2017
2015-2016
2015

2014
2013
2012

Institute for Marine Chemistry and Biology (ICBM) Fellow and Award,
University of Oldenburg

Helmholtz International Fellow and Award, Earth and Environment

Meritorious Honor Award, U. S. Department of State

Embassy Science Fellow, National Academy of Sciences

Jefferson Science Fellow, National Academy of Science

First Jointly Elected Fellow, Neurosciences and Marine Sciences, Hanse-
Wissenschaftskollegg

Premier’s Fellow, Western Australia Fellowship Program

Excellence in Science Communication Award, Society for Marine Mammalogy
AAAS Fellow, Biology, for Advances in Comparative Anatomy and Biomedical
Imaging, American Association for the Advancement of Science
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2012 Acoustical Society of America, Animal Bioacoustics, Individual Expert in
Bioacoustics (ASAIE)

2012 Member of the Corporation of the Marine Biological Laboratory, Elected by
Science Council, 124" Class

2011 Functional MRI, Honors Fellowship, Martinos Imaging Center, Harvard
Medical School

2010 Marine Mammal Research Fellow, Aquatic Mammals, European Cetacean
Society

2008 Overseas Fellow, Royal Society of Medicine, UK

2007-2008 Senior Fellow, Auditory Biomechanics Section NIH/NIDCD

National Institutes of Deafness and Other Communication Disorders,
National Institutes of Health

2001 Fellow, Acoustical Society of America

2001-2004 Fellow, WHOI Ocean Life Institute

2000-2002 Featured Principal Investigator, Office of Naval Research

1998 Seaver Institute Research Award

1997 Mellon Foundation Independent Research Award

1983 Delta Omega Honorary Society, Alpha Chapter Merit Award

1982-1984 NSF Sensory Systems Doctoral Dissertation Research Award

1982-1984 Fellowship in Residence, Smithsonian Institution

1982-1984 Dean's Fellowship, Johns Hopkins Medical Institutions

1981, 1982 Achievement Rewards for College Scientists; ARCS Foundation Fellow and
Scholarship Award

1980-1984 NIH Honors Fellowship Award

1978 Sigma Xi Research Award

PROFESSIONAL MEMBERSHIPS
2012-present International Society for Neuroethology (ISN)
2012- present American Association for the Advancement of Science (AAAS)
2009- present International Association of Aquatic Animal Medicine (IAAAM)
2008- present Royal Society of Medicine (RSM)
2005- present European Radiological Society (ERS)
2005- present The Explorer’s Club
2004-present International Society for Vertebrate Morphology
2004- 2015 Association of Military Surgeons of the United States (AMSUS)
1996- present Radiological Society of North America (RSNA)
1982- present Acoustical Society of America (ASA/Fellow 2003)
1987- present Association for Research in Otolaryngology (ARO)
1984- present Society for Marine Mammalogy (SMM)
1987- 2012 International Society for Stereology
1978- present Sigma Xi

SPECIALTY COURSES/ACCREDITATIONS

2011 Advanced Functional MRI Imaging, Martinos Center for Biomedical Imaging,
Harvard Medical School.

2006 Advanced Forensic Pathology, Armed Forces Institute of Pathology/Certificate

2005 Basic Pathology, MIT-Health Sciences and Technology Program/Faculty
Auditor

2004 Veterinary Pathology, Armed Forces Institute of Pathology/Certificate

2003 Neuroradiology and Neuropathology, Armed Forces Institute of Pathology

[Certificate



1995
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Forensic Pathology, Armed Forces Institute of Pathology/Certificate

NATIONAL/INTERNATIONAL BOARDS, PANELS, AND COMMITTEES

2015-2018

2014-2015

2013-2014

2011-2013

2009-2010

2008-2009

2006-2007

International Sustainability Workshop, HWK

Scientific Advisory Committee, Fourth International Conference on the Effects of
Noise on Aquatic Life

Medals and Awards Committee, Acoustical Society of America

Member of the Corporation of the Marine Biological Laboratory

DOSITS Underwater Acoustics Scientific Advisory Board

Animal Bioacoustics Technical Committee, Acoustical Society of America
Bioacoustics Representative, Education Committee, Acoustical Society of
America

ISO Standards Committee on Bioacoustics

NATO 5th Intergovernmental Conference on The Effects of Sound in the Ocean
on Marine Mammals

European Underwater Ambient Noise Monitoring Workshop

Expert Testimony; Environmental Noise Hazards, New Zealand Ministry for the
Environment

Committee of Scientific Advisors for the Society for Marine Mammalogy
Expert Testimony and Advisory Panel, Ministerio de Environmente, Colombia
Review Committee on Ambient Noise Impact Assessments, JIP/NOAA

ISO Standards Committee on Bioacoustics

Expert Panel, Cumulative Effects of Underwater Noise, BP

Bioacoustics Technical Committee, Acoustical Society of America

Subject Matter Expert: Bioacoustics, Acoustical Society of America

DOSITS Scientific Advisory Board

NATO 4th Intergovernmental Conference on The Effects of Sound in the Ocean
on Marine Mammals

International Quiet Ocean Experiment, Specialty Panel on Acoustic Ecology,
UNESCO, Paris.

Bioacoustics Technical Committee, Acoustical Society of America

Subject Matter Expert: Bioacoustics, Acoustical Society of America

DOSITS Scientific Advisory Board

Advisory Board/Expert Panel, Marine Mammals and Sound Workshop, jointly
sponsored NOAA Fisheries and Deputy Secretary of the Navy for the
Environment

Expert Panel, Cumulative Effects of Underwater Noise, Washington, DC
Workshop on Dive Physiology, WHOI

DOSITS Underwater Acoustics Educational Site Review Board

NATO 3" Intergovernmental Conference on The Effects of Sound in the Ocean
on Marine Mammals

Advisory Board, Acoustic Exposure Guidelines NOAA Fisheries

Review Panel, National Science Foundation, OS/BIO, Neural Systems Cluster
Animal Bioacoustics Technical Committee member, Acoustical Society of
America

DOSITS Underwater Acoustics Educational Site Review Board

NATO 2" Intergovernmental Conference on The Effects of Sound in the Ocean
on Marine Mammals

Advisor, USN Integrated Coordinating Group

Advisory Board, Acoustic Exposure Guidelines NOAA Fisheries

Advisory Board, National Research Program on Sound Effects, CORE



2004-2006

2003-2004

2002

2000-2005

1999-2003

1998-1999
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Advisory Panel, Behavioral Response Research Team (ONR-NOAA)

Review Panel, Marine Mammal Commission International Workshop on Policy on
Sound and Marine Mammals

Advisory Panel, CORE, Development of Legislative Actions for a National Marine
Mammal Research Program

Panel Member and Speaker, Brazilian Government and International Geophysical
Contractors Seminar on Seismic Impacts, Rio de Janeiro, Brazil

Advisory Expert Panel, NOAA-ONR Necropsy Protocol Standardization Committee
DOSITS Underwater Acoustics Educational Site Review Board

Animal Bioacoustics Technical Committee member, Acoustical Society of
America

Advisory Panel, House of Representatives, Commerce Committee

Advisory Panel, Congressman Gilchrest special session

Advisory Panel, Senate Commerce Committee, Acoustic Impacts

Participant, Royal Navy Workshop on Underwater Impacts

Advisory Panel, European Science Foundation and National Science Foundation
Workshop on Underwater Sound Use

Section leader and panel, Investigatory Team, NOAA/Northwest Fisheries, Puget
Sound/Shoup Incident Report

Advisory Board, Stellwagon Bank Sanctuary

Panel, Beaked Whale Workshop, NOAA - Marine Mammal Commission

Panel, Marine Mammal Commission International Workshop on Policy on Sound and
Marine Mammals

Subcommittee member and special lecturer, International Whaling Commission
Panel Member, Offshore Qil and Gas Producers Workshop on Seismic Impacts,
Halifax, N.S. Canada,

Co-Chairman, ASA Policy on Effects of Sound, Acoustical Society of America
Advisory Board, Acoustic Exposure Guidelines NOAA Fisheries

Advisory Panel Alternate, Effects of Sound, Marine Mammal Commission, FACA
panel

Panel, Beaked Whales and Sound Effects Review Board, Marine Mammal
Commission

Chair, Biomedical Applications in Research, Acoustical Society of America
Ocean Studies Board, National Academy of Sciences, National Research
Council, Panel member: Ambient Noise in the Oceans and Effects on Marine
Mammals

Panel member: ASA’s Role in Marine Mammal Studies, Acoustical Society of
America

Panel member/Lecturer: Sound in the Oceans, Navy-USA Congressional
Workshop

Panel member; Deutsche Forschungsgemeinschaft: Antarctic Policies for Sound
Use: Impact of Acoustics on Marine Organisms

Northeast Consortium Advisory Board;

Right Whale Research Review Panel, Northeast Consortium

Advisory Board on Blast Trauma, NOAA Fisheries

Review Panel, Acoustic Trauma in Beaked Whales, NOAA

Environmental Impact Review Panel Member: Ship Shock Impact Assessment,
DDG81

Organizing Committee, ASA Special Session: Evolution of Hearing and Sound
Production, 137th Meeting, Acoustical Society of America, 2nd Convention of
the European Acoustics Association, Berlin



1997-2000

1996-2003

1995-1996

1993

1992-1993
1991

1989-1990

1982-1983

1979-1985
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Executive Organizing Committee, Fourth International Conference on
Biological Sonar, NSF-ONR, Algarve, Portugal

Advisory Panel on Explosive Removal of Oil Platforms, Minerals Management
Service (MMS)

Expert Panel and Voting member for USA: Bioacoustics and Environmental
Policy Board, NATO/SACLANT

Panel Member: Low Frequency Sound Effects Advisory Panel and Workshop,
Office of Naval Research

Panel Member: NMFS Acoustics Guidelines Workshop

Low Frequency Active Sonar, ONR Scientific Advisory Board

Expert Panel Member: High Energy Seismic Systems Workshop Minerals
Management Service

Right Whale Advisory Panel: New England Aquarium

Animal Bioacoustics Technical Committee member, Acoustical Society of
America

Review Panel Member: Sea Wolf Ship Shock Impact Assessment

Sounds in the Sea Advisory Board Member, New England Aquarium

Technical Specialty Group Member, Animal Bioacoustics, Acoustical Society of
America (ASA)

Ad hoc Panel Member, ATOC Advisory Board

Blast Injury Advisory Panel;, Committee on Hearing and Bioacoustics of the
National Academy of Sciences (CHABA/NAS)

Small Grants Program Review Board; NIH/NIDCD

Low Frequency Sound in the Marine Environment; Office of Naval Research
Workshop

Advisory Board, Dolphin-Tuna Fisheries Acoustic Trauma Workshop, National
Marine Fisheries Service/NOAA

Cultural Affairs Committee, The Johns Hopkins Medical Institutions

Gilman Lectureship Selection Committee, The Johns Hopkins Medical
Institutions

Board of Associates; Bermuda Biological Station

FEDERAL TESTIMONY, CONGRESSIONAL TESTIMONY, AND DEPT. OF DEFENSE BRIEFINGS

2006-2007

2004-2005

Dept of Justice Declaration/Testimony, LFA, Effects of Sound (July 2007)

Dept of Justice Declaration/Testimony, Pacific Military Exercises, Effects of Sound
(Sept. 2007)

Dept of Justice Declaration/Testimony, California Military Exercises, Effects of Sound
(Sept. 2007)

AUTEC Stranding response briefing and site visit review (Jan. 2007)

Briefing, ADM Gary Roughhead, Chief of Naval Operations CFFC (July 2007)

Briefings, Asst. Sec. of the Navy Aides, LCDR Keck, CAPT Robin Brake (Feb

2007)

Briefing, Deputy Director of the Naval Meteorology and Oceanography

Command, and Naval Oceanographic Office 2006 (Oct 2006)

Briefing, Strategic Studies Group on Thursday (Nov 2007).

Briefing, CAPT Tattlebach CNMOC (Dec 2006)

Briefing, Naval Oceanographic Command, CAPTs Brown and Cousins (Jan 2007)

Briefings, Asst. Sec. of the Navy, Hon. Donald Schregardus, Acoustic Impacts

Testimony and Advisory Panel on MMPA, House Armed Services Committee

Testimony on MMPA, Senate Armed Services Committee

Briefing, DARPA Workshop on Underwater Acoustics Research
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Briefing, Swedish Navy, Panel on Underwater Explosions
2001-2003 Testimony and Panel, Congressional Workshop, US Congress House-Senate joint
staff
Testimony, Commerce Committee Hearing on Sonar Effects, US House of
Representatives
Testimony and Panel, Congressional Hearing on LFA Sonar Effects, U.S.
Congressional Commerce Committee
Briefings, Sec. of the Navy, Asst. Sec. Navy, SECNAV Staff, LANTFLEET, Acoustic
Impacts/Acoustic Trauma
2000 Briefing, Oceanographer of the Navy
Briefing, Senator Edward Kennedy
Briefing, Commander Naval Operations

INSTITUTIONAL ACTIVITIES

Committees
2004 Liquid Jungle Laboratory Review Committee
2001-2005 Gender Climate Assessment Advisory Committee
2001 Mary Sears Award Committee
Ocean Life Institute Proposal Review Committee
Comprehensive Exam Committee (Biology Department)
2000 Faculty Search Committee (Biology Department)

EDITORIAL BOARDS
1995-1999 Associate Editor, Journal of Marine Mammal Science
2008-present  Curator, Marine Mammals, Encyclopedia of Life
2015-present  Associate Editor, Frontiers in Marine Science
2017-present  Associate Editor, Acoustical Society of America, ASA Press-Springer Books

JOURNAL REVIEWS
Acta Otolaryngologica
American Journal of Otology
Anatomical Record
Animal Behaviour
Biological Bulletin
Brain, Behaviour, and Evolution
Journal of the Association for Research in Otolaryngology
Journal of the European Cetacean Society
Journal of Experimental Biology
Journal of Paleontology
Journal of Marine Mammal Science
Journal of the Acoustical Society of America
Journal of Morphology
Nature
Otology and Neurotology

PROPOSAL REVIEWS
National Science Foundation, Sensory Biology, Neurosciences Cluster
National Institutes of Health, National Institutes of Deafness and Communication Disorders
(NIH/NIDCD)
Northeast Consortium
Swiss Science Foundation
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German Science Foundation
DEFRA
ESF

RESEARCH INTERESTS
Functional Anatomy of the Ear; adaptations for air and water, infra to ultrasonic hearing
Marine Mammal Functional Anatomy
Effects of Noise in Marine and Terrestrial environments
Evolution of hearing
Three-dimensional functional modeling of head and neck anatomy and sensory systems
Cochlear Implant position and speech perception
Blast and Traumatic Brain Injury trauma diagnostic imaging

My work to date has been divided between the theoretical and the practical. On the theoretical side, |
conduct basic research on the functional anatomy vertebrate auditory systems, particularly how
differences in ear structures of marine mammals vs land mammals are related to different hearing abilities
as well as niche dependent effects on significant acoustic features; e.g. wavelengths in air vs. water and
prey related frequency differences in biosonar. In recent years, this work has also been fundamental to our
understanding of the emerging issues about sound in the Ocean and, consequently, much of my time has
been devoted to assisting with ocean use policy, assessment of mitigation strategies, and outreach on the
topics of ocean noise and potential impacts.

My research is founded on biomechanical analyses of the auditory system of extant and fossil species and
measurement and analysis of the topography and material properties of key tissues. The data are obtained
by both classic dissection and microscopy techniques as well as recent and developing technologies such
as macro and micro computerized tomography (CT scanning), magnetic resonance imaging (MRI), finite
element and finite difference modeling (FEM/FDM) and atomic force microscopy (AFM). On the
practical side, my skills in biomedical imaging and dissection are used to assist forensic analyses of
human trauma and strandings. These two areas cross-pollinate; the basic research helps us to understand
how changes in an ear, brought about by pathology, correlate with specific parameters of hearing loss, and
the work with human cases, in turn, gives invaluable opportunities for interactive development of ways to
better assess head and neck structure, both normal and abnormal in other vertebrates. In many cases,
looking at the anatomy of a specimen, current or past, as not only an example of its taxon but also as a
record of its particular life history can enrich our knowledge.

A major focus of my work is how animals evolved infra to ultrasonic hearing, particularly those with
exceptional acuity or living in extreme habitats, like bats, elephants, dolphins and whales, deep divers,
desert rats, mole rats and marine infauna. The most recent findings from this work include the
development of a mathematical model that explains how cochlear spiral configurations are related to the
ability to hear ultra-low frequencies, a feature that | was able to demonstrate is common to modern whales
and elephants and is found in varying degrees in fossil proboscideans back to gomphotheres. This work
also involves frequency mapping models for the cochlear spiral to estimate hearing ranges in extant and
extinct species. | have also demonstrated the presence and likely parallel evolution of specialized fatty
tissues that act as pinnae in cetaceans, aquatic reptiles, and diving birds and are a key feature for
underwater sound reception and localization.

Research on fundamental mechanisms also entails comparing normal and impaired ears to determine how
location and nature of pathologies relate to changes in hearing ability. The mapping and ultrahigh
resolution CT techniques developed in the basic animal research have become valuable tools in the human
studies as well, particularly for cochlear implant and explosive trauma and tinnitus research. The
techniques developed for the exceptionally large and dense dolphin head structures are now used for
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submillimeter diagnostic exams of in vivo abnormalities and intracochlear electrode locations in implant
patients. Current studies are focusing on the relationship of electrode position to speech perception and on
mechanisms of insertion trauma. Results show the interaction of the array curvature with that of the
natural cochlea is a critical factor in the success of the implant placement. While the imaging methods
and data on patient differences have already had some impact on surgical planning, the greatest benefit
from this research will likely be, in the long term, to foster improvements in cochlear implant designs and
to provide intraoperative techniques for optimizing array placement in every patient.

Most recently, the ultrahigh resolution imaging algorithms developed in this research have been applied to
a range of applied studies. Images and analyses have been supplied for volumetric analyses in traumatic
brain injury cases and to map fragment and shrapnel patterns for the Veterans Administration and the
Armed Forces Institute of Pathology. Similar analyses are provided to the Medical Examiners Office of
the Boston Police Department to aid in facial reconstruction and victim identification. In addition, a
collaborative study with researchers at Harvard Medical School on in utero hearing is being explored to
improve premature infant survival a well as an in vivo study with Boston University Massachusetts
General Hospital of marine animal cortical activity.

FUNDING HISTORY (1992-2018)

Years Funding Source P1/Co-PI Title Application
1992-2002 | NIH/ NIDCD P.I. J.B. Nadol, Jr. Basic and applied research on Basic and
sub-project P.I. D.R. cochlear prostheses: Anatomy Clinical
Ketten of implantation Research
1992-1996 ONR P.l. D.R. Ketten. Three-dimensional analyses of Basic
marine mammal ears Research
1993-1996 | ONR/ ASSERT P.l. D.R. Ketten 3D digital sectioning and Basic
Award analysis of multimodal data Research
1995-1999 ONR P.l. Ketten, D.R Measures of auditory function in Basic
: stranded marine mammals Research
1996-1998 ONR P.l. D.R. Ketten Hearing Adaptations in Deep Basic
Divers Research
1997-1999 Mellon P.I. D.R. Ketten In vitro measures of tissue Basic
Foundation velocities in dolphins Research
1997-2000 | Seaver Institute P.l. D.R. Ketten Anatomical modeling of the Basic
co-PI’s J. Buck; dolphin sonar system Research
D. Brown
1997-1998 SPAWAR P.l. D.R. Ketten Behavioral measures of Basic
underwater sound reception Research
mechanisms
1998-2008 ONR P.l. D.R. Ketten Experimental measures of blast Basic and
co-Pl: R. Price; J. Craig | and acoustic trauma Clinical
Research
1997-2000 SERDP P.l. D.R. Ketten Otopathological analysis of Basic
marine mammal ears Research
1997-2002 | NIH/NIDCD P.l. M. Skinner Strategies to optimize benefit Basic and
co-P.1. D.R. Ketten from a cochlear implant Clinical
Research
1999-2003 Advanced P.I. D.R. Ketten In vivo measures of cochlear Clinical
Bionics length and Clarion electrode
position
2000-2001 SPAWAR P.I. D.R. Ketten Cetacean inner ear models Basic
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Research

2000-2001 | NOAA/NMFS P.l. D.R. Ketten Inner and middle ear pathology Basic
of stranded beaked whales Research
2000-2002 ONR & P.l. D.R. Ketten Acquisition of a computerized Basic and
ONR (DURIP) tomographic 2D/3D imaging Clinical
facility; 2D/3D visualization of Research

real marine structures

2001-2003 | ONR - ESME P.l. D.R. Ketten Models of whale auditory Basic
function Research

2001-2004 | NEC subaward P.l. D.R. Ketten Hearing in the North Atlantic Basic
(NOAA prime) Right Whale Research

2001-2004 ONR P.l. D.R. Ketten Evoked Potential Measures of Basic
co-PI: S. Bartol Underwater Hearing Research
2001-2003 NIH P.I. C. Wall Singular Nerve Measures Basic and
Co-PI D. Ketten, P. Guyot Clinical
Research

2003--2008 NIH P.l. D. Mountan Inner Ear Models Basic
co-Pl: D.R. Ketten Research
2003-2005 NIH P.l. M. Svirsky Cochlear Implants and Speech Basic and
co-Pl: D.R. Ketten Perception Clinical
Research

2003-2005 NOPP P.l. D.R. Ketten Whale Hearing Models Basic
co-PI: Mountain, Hubbard Research

2005-2008 NIH P.l. D. Mountan Active Filtering in the Cochlea Basic
co-Pl: D.R. Ketten Research

2003-2005 NOPP P.l. D.R. Ketten Beaked Whale Hearing Models Basic
co-PI: Mountain, Hubbard Research
2004-2009 | OPNAV/DOD P.l. D.R. Ketten Undex Impulse and Shock Wave Basic and
Data/Dolphin and Turtle Safety Clinical
Zones for Mitigation Research

2007-2009 JIP P.l. D.R. Ketten, Modeling Mysticete Hearing Basic
co-PI: Mountain Research

2008-2013 ONR P.l. D.R. Ketten Imaging Database to Improve Basic
Stranding Response Success Research

2009-2011 ONR Pl: P Tyack Imaging the Lung Under Basic
co-Pl:Fahlman, Ketten, Pressure Research

Moore

2010-2013 WHOI P.l. D.R. Ketten Finite Element Modeling of Basic
Sound Paths in Cetaceans Research
2010-2014 NIH P.I. M. Svirsky Cochlear Implants and Speech Basic and
co-Pl: D.R. Ketten Perception Clinical
Research

2010-2013 N45/Env P.l. D.R. Ketten, Modeling Beaked and Baleen Basic
Div/INPGS co-PI: Mountain Whale Hearing Research

2014-2017 LMRS P.l. D.R. Ketten, Macro to Micro Acoustic Power Basic
co-Pl: Mountain Flow Hearing Models Research

2016-2019 JIP P.l. D.R. Ketten, Mysticete Hearing Models Basic
co-PI: S. Colburn Research




EDUCATIONAL ACTIVITIES

Advisees/Committees (HMS = Harvard Medical School; HST = Harvard Sciences & Technology;
WHOI = Woods Hole Oceanographic Institution)
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Dates

Student Name

Role

Student Affiliation

Current Position

Medical Research Fellows

1993-1995

1995-1996

1996-1998

1998-1999

Undergraduate
2005, 2006

2008-2010
2010

2010

M.S. Students
1993-1995

1995-1997

1998-2001

2011- 2013

Ph.D. Students
1998-2000

1999

Jan Vandevenne, M.D.

Amin Jalaludin, M.D.

JaimeRappaport, M.D.

Shiao Jiun-Yih, M.D.

Maya Yamato

Matthew Dunn

Sarah McKay Strobelh

Alexandra Scharr

Lek Mui, M.S.

Edward Baik, M.S.

Sarah Marsh, M.S.

Carolin Nieder

Patrick Miller, Ph.D.

Sirpa Nummela, Ph.D.

Research Fellow
Project Advisor
Research Fellow
Project Advisor

Research Fellow
Project Advisor

Research Fellow
Project Advisor

Advisor
Advisor
Advisor

Advisor

M.S. Thesis
Advisor

M.S. Thesis
Advisor

M.S. Thesis
Advisor

M.S. Thesis
co-Advisor

Ph.D. Thesis
Committee
member
Official

Radiology, Mass.
General Hospital
research fellow,
HMS
Otolaryngology
research fellow,
HMS
Otolaryngology
research fellow,
HMS
Otolaryngology

WHOI Summer
Student
WHOI Summer
Student
WHOI Summer
Student
WHOI Summer
Student

MIT/HST,
Biomedical
Imaging

MIT/HST,
Biomedical
Imaging

M.S. student,
MIT, Biology

Guest student,
Neurosciences

MIT- joint program

Ph.D. candidate,

Radiologist,

Brussels, Belgium
Otolaryngologic surgeon,
Kuala Lumpur, Malaysia

Otolaryngologic surgeon,
McGill Hospital,
Montreal, Canada
Otolaryngologic surgeon,
Taiwan

Matriculated MIT doctoral
program 2007

Boston College, Boston,
MA

Princeton University

Pomona College,
California

M.S. awarded, 1995
Macmillan Fellow,
Oxford University,
Ph.D. student, HST
M.S. awarded, 1997
Engineer, Jet Propulsion
Laboratories

M.S. awarded 2001
Ph.D. student, Genetics,
Univ. of Wisconsin
Medical School

M.S. Awarded 2013,
University of Frieburg

Ph.D. awarded 2000,
Postdoctoral Investigator,
St. Andrews University
Ph.D. awarded 1999,



1999-2004

1999-2004

1999-2004

2000-2001

2000-2006

2000-2005

2002-2006

2007- 2012

2011- present
2011- present
Postdoctoral
Fellows
Scholars
2001-2004
2001-2004
2004-2005

2009

2008-2010

Jennifer Hammock

Susan Parks

Stephanie Watwood

Brenda Jensen

Eric Montie
Joanna Wilson
Regina Campbell

Malone

Maya Yamato

Michael Gray

Sherri Eldridge

Heather Koopman,
Ph.D.

Soraya Bartol-Moein,
Ph.D.

Jennifer Hammock,
Ph.D.

Songhai Li, Ph.D.

T. Aran Mooney,
Ph.D.

opponent,

Ph.D. defense,

thesis
committee

Ph.D. Thesis
Advisor

Committee

member, thesis

subproject
advisor

Ph.D. Thesis
Committee
Chair, Ph.D.
defense

Thesis
Committee
Chair, Ph.D.

Thesis proposal

defense
Thesis
Committee

Ph.D. Thesis
Advisor

Thesis
Committee
Thesis
Committee

Research
Advisor

Research
Advisor
Research
Advisor
Research
Advisor
Research
Advisor

Univ. of Helsinki

Ph.D. student,
Biology, MIT

Ph.D. student,
Biology, MIT

Ph.D. student,
Biology, MIT
Ph.D. student,
Biology

Ph.D. student,
Biology, MIT
Ph.D. student,
Biology, MIT

Ph.D. student,
Biology, MIT

Ph.D. student,
Biology, MIT

Ph.D. student,
GeorgiaTech Univ.
Ph.D. student,

Boston Univ.

Postdoctoral
Scholar

Postdoctoral
Investigator
Postdoctoral
Investigator
Postdoctoral
Investigator
Postdoctoral
Scholar
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Postdoctoral Researcher,
Ecology and Systematics,
Univ. of Helsinki; Asst.
Prof. Northern Ohio
Medical School

Ph.D. awarded 2005,
Research Scientist,
FDA2006;

Research Associate,
Smithsonian Inst.

Ph.D. awarded 2004,
Post-doctoral investigator,
Cornell University 2005-
2006, Asst. Prof. Univ.
Penn

Ph.D. awarded 2004, Rsch
Assoc. MIT
Post-doctoral Fellow,
Environmental Health,
Boston Univ.
post-doctoral fellow
WHOI, Univ. of Florida
Post-doctoral fellow
WHOI

Ph.D. awarded 2007, Post

doctoral fellow Johns

Hopkins University

Ph.D. awarded 2012, Post-

doctoral fellow,

Smithsonian Paleontology
Ph.D. awarded 2016

Ph.D. awarded 2018

Associate Professor, Univ.
of N. Carolina at
Wilmington

Asst. Prof. Virginia
Wesleyan University
Research Associate,
Smithsonian Institution,
Hydrobiolgoy Institute,
Wuhan, China

Assoc. Scientist, WHOI



2018-present Irene Rocca, Ph.D.

Guest Students/Co-Advisor
Alexandra Scharr, graduate student, Stanford, Neurosciences, 2011
Maggie Ryan, High School Summer student, 2011
Matthew Dunn, Boston College Undergraduate, 2009-2011
Louise Brooks, University of California, graduate student (2004-2005)
Susannah Prahl, Kiel University, Germany, graduate student (2000-2006),
Klaus Lucke, Kiel University, Germany, graduate student (1998-99, 2002-2005)
Pedro Frazao Univ. of Lisbon, Portugal, senior honors research thesis (1999)
Paco Olliverdes, Univ. of Texas, doctoral student (1999)
Itamar Tsur D.V.M.; Ph.D. candidate, Biology, Univ. of Tel Aviv (2000, 2008, 2009, 2012)
Chantal Van Ginkel, Eckerd College, undergraduate summer student fellow (2013)

TEACHING

Courses Taught
2012
2009, 2011
2010

1998-2000
1996-1999
1987-1988
1981-1984
1982-1983
1974-1979

Guest Lectures
2012

2010

2009

2008

2005
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Research Postdoctoral Helmholtz Institute Marine
Advisor Fellow Bioacoustics, Oldenburg
University, Germany

WAZE Animal Imaging, Tufts University
Marine Biology Laboratory, Biology of the Inner Ear
WHOI, Marine Mammals: Principles of Neuroethology and Marine Sensory

Systems

WHOI, Behavior of marine animals: Physiology of Perception
WHOI/MBL/BUMP, joint course: Biology of Marine Mammals
Harvard University, Course Laboratory Assistant, Comparative Physiology

Towson State University, Introductory Biology, Evolutionary Biology
Goucher College, Animal Behaviour
Suffolk University, Embryology, Introductory Biology, Marine Biology

Guest Lecturer
Guest Lecturer
Guest Lecturer

Lecturer/Prosector

Lecturer/Prosector

Lecturer/Prosector

Lecturer/Prosector

University of Massachusetts, Boston, Graduate Neurosciences
WAZE Lecture: Veterinary Imaging, Tufts Veterinary School
Special Lecture Series: Marine Mammal Sensory Systems and
Necropsy Techniques: Taiwan National University, National
Chiayi University, National Changkung University

Tufts University Veterinary School, Special lecture on
Veterinary Imaging

AguaVet Special Lectures and Practical Sessions on
Radiologic Imaging

Necropsy Workshop I, Ministry of the Environment and
Bahamas Marine Mammal Research Organisation. Nassau,
Bahamas

Necropsy Workshop:  Cook Islands Stranding Network,
Rarotonga, Cl

Necropsy Workshops 1, Ministry of the Environment and
Bahamas Marine Mammal Research Organisation. Nassau,
Bahamas

Necropsy Workshop, Australian Ministry of the Environment,
Conservation, Wildlife Impacts and Protection, Dept. of the



2004
1989-present

1987- present
2001
2000

1999

1998

1997

1996

1995

1994

1993

1992
1991

Lecturer

Lecturer

Lecturer

Lecturer

Faculty

Lecturer

Faculty

Visiting Professor
Lecturer

Guest Lecturer
Visiting Professor
Faculty

Faculty

Lecturer

Guest Lecturer
Senior Faculty
Senior Faculty
Instructor

Instructor

Lecturer
Section Instructor

Visiting Lecturer
Guest Lecturer
Guest Lecturer
Faculty

Senior Faculty

Visiting Scientist
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Environment and Heritage, Hobart, Tasmania and Sydney,
NSW, Australia.

NOAA Fisheries Lecture Series on Ocean Acoustics

In-service Radiology lectures, MEEI

Clinical Pathology Conferences, Department of Otology and
Laryngology, Harvard Medical School, MEEI

Sensory Physiology, Marine Mammal Biology, Brandeis
University

Pauley Foundation Workshop, Univ. of Hawaii Institute of
Marine Biology

Animal Behaviour and Communications Workshop University
of California at Davis

Acoustical Society Short Course, Marine Mammal Bioacoustics
Institute of Biology, Odense Universitet, Denmark

Lowell Lecture Series; New England Aquarium

Neurosciences Forum, Parmley Hearing Research Institute,
University of Chicago

Acoustical Engineering/Biology, National University of
Singapore

Cochlear Implant Workshop, American Academy of
Otolaryngology-Head and Neck Surgery

Surgical Workshop; American Academy of Otolaryngology-
Head and Neck Surgery

Underwater Acoustics and Low Frequency Sonar: Naval War
College

Sensory  Neurosciences Program, Zoology Department,
University of Maryland

Marine Forensics Workshop; National Marine Fisheries Service
and Armed Forces Institute of Pathology

Office of Naval Research Biosonar Workshop, University of
California at Santa Cruz

Temporal Bone Workshop, Association for Research in
Otolaryngology

Acoustical Society of America, Short Course in Marine
Mammal Bioacoustics

NIH Consensus Development Conference, Cochlear Implants
Course: Cochlear Implants: The Clinical Issues, Massachusetts
Eye and Ear Infirmary

Earth and Planetary Sciences, Massachusetts Institute of
Technology

Neuroradiology Grand Rounds, Barnes Hospital and
Washington University School of Medicine

Neuroscience Colloquium: Howard Baker Lectures, Dept. of
Psychology, Florida State University

3-D Reconstruction of Temporal Bones, Satellite Course, Amer.
Acad. of Otol.-Head and Neck Surgery

In situ sectioning of cochlear implants, Satellite Course, Amer.
Acad. of Otol.-Head and Neck Surgery

Neurobiology, Shoals Marine Laboratory, Cornell University

Research Associate Sensory Neurobiology Program, Syracuse University
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Special Lectures/Webinars
Webinar Courses

2018

2015

2012-2013

2011

2010

2009

2008

2007

Webinar: Sound Reception in Marine Mammals: How Underwater Hearing
Works and What We Know About Hearing Loss. Webinar for Regulators (510
registrants), broadcast April 2018. Podcast:
https://dosits.org/decisionmakers/webinar-series/webinars-2018/sound-reception-
mammals2018/ April 2018

DOSITS Webinar: Underwater Acoustics: Webinar Series for the International
Regulatory Community

Marine Mammal Underwater Hearing: Sound Production, Sound Reception, and
Sound Impacts

HIVE Launch (Hub for Immersive Visualisation for eResearch) Presentations on
Stereoscopic 3D Visualization of Marine Mega to Micro Species, Curtin
University

WAZE Lecture: Veterinary Imaging, Tufts Veterinary School;

Special Lecture Series: Marine Mammal Auditory Systems and Necropsy
Techniques: Taiwan National University, National Chiayi University, National
Changkung University

WHOI CT and Necropsy Facilities Tours: 15 tours/talks for Development,
Media, Trustees, K-12 groups, WHOI Departmental Guests (Marine Policy,
AOPE, Marine Operations), BP, Senate staffers, Middle East Science Ministers
Program, U.S. Dept of State, China Educational Ministers, WHOI Directorate
visitors.

Biology of the Inner Ear (Marine Biology Laboratory), Faculty,

AguaVet Lectures and Practical CME Sessions on Radiologic Imaging;

MIT, Brains, Minds, Machines Conference.

WHOI CT and Necropsy Facilities Tours: 18 tours/talks for Development,
Media, Trustees, Meetings, Regional School groups, NSF Program Management,
WHOI Departmental Guests (Geochemistry, Biology, Acoustical Oceanography,
Marine Policy), NUWC. JIP, Navy, BP, Sen. Scott Brown, WHOI Directorate
visitors.

Massachusetts Maritime Academy, Special Lecture

WHOI CT and Necropsy Facilities Tours: 10 tours for Development, Media,
Trustees, Meetings, Regional School groups, WHOI Departmental Guests
(Geochemistry, Biology, Acoustical Oceanography)

Biology of the Inner Ear, Lecture and Faculty, Marine Biology Laboratory
AquaVet Lectures and Practical CME Sessions on Radiologic Imaging

Ocean Life Institute Trustee Meeting

ADM Carr, Director Office of Naval Research inspection tour

Deputy Secretary of the Navy, W. Natter

AquaVet Lectures and Practical CME Sessions on Radiologic Imaging

WHOI Trustee Meeting and Open House

Knight Fellows Lecture

Lecture on Technologic Developments in Imaging for Minister of the
Environment for Spain

Seaver Institute

Imaging Faciltiy Tour and Lecture for Saudi Arabia Minister of Education/King
Faisal Technical University

MIT Science Journalism Fellows Lecture

MRF CT UNIT Tours (3)
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Aquavet Lectures and Practical Sessions on Radiologic Imaging
2006 National University of Singapore Collaborative Research Facility Development

Eighth Wonder/MOU development

Arctic Commission facilities visit

Knight Journalism Fellows lecture

Marine Research facilities tours for trustees and open houses (5)
2005 Ocean Science Journalism Fellows
2004 WHOI Trustees and Guests Breakfast Series

Ocean Science Journalism Fellows

Naval War College
2002 WHOI Trustees Dinner and Lecture

Biology Department Seminar

US Congressional Staff and ONR Visit/Briefing

2001 ONR Director Briefing and Tour
2000 Biology Department Seminar
WHOI/MIT Joint Program Alumni Tour
1999 WHOI Summer Student Fellows Lecture and Laboratory Tour
1998-2001 Knight Science Journalism Fellows Annual Lecture
1998 WHOI Trustees Lecture

WHOI Associates Day of Science Lecture
1997-2000 Naval Command War College Annual Lecture

COLLABORATIONS and CO-AUTHORS
Bioacoustics

Ainslie, Michael, Ph.D., JASCO, Netherlands, Acoustic Standards
Boebel, Olaf, Ph.D., Alfred Wegener Institute for Polar Research, Polar Acoustics
Burkhardt, Elke, Ph.D., Alfred Wegener Institute for Polar Research, Polar Acoustics
Kastelein, Ronald, Ph.D., Seamarco Research, Netherlands, Threshold shift mechanisms
Lam, Frans-Peter, Ph.D., TNO, Netherlands, Hearing Loss
Van Opzeeland, llse, Ph.D., University of Oldenburg, Germany, Underwater Noise
von Benda-Beckmann, Alexander, Ph.D., TNO, Netherlands, Underwater blast impacts

Marine Mammal Research
Craig, James; Naval Surface Weapons Center; blast trauma
Dolphin, William, Ph.D., Boston University; marine mammal evoked potentials
Fahlman, Andreas, Ph.D., National Medical Center, Bethesda, MD, dive physiology
Fish, Frank, Ph.D., West Chester University; marine mammal hydrodynamics
Hubbard, Allyn, Ph.D., Boston University; marine mammal head Finite Element Models
Jepson, Paul, Ph.D., London Zoo, marine mammal Pathology.
McCall, Sherman; M.D., Armed Forces Inst. of Pathology; blast trauma
Nachtigall, Paul, Ph.D., University of Hawaii; marine mammal evoked potentials
Nweeia, Martin, D.O., Harvard Medical School, narwhals
Seibert, Ursula, DVM, Kiel University, Germany, marine mammal cranial pathology
Reidenberg, Joy, Ph.D., Mt. Sinai Hospital; blast trauma
Sandberg, Glenn, M.D., Armed Forces Inst. of Pathology; blast trauma

Invertebrates

Cohen, Anne, Ph.D., WHOI, coral structure and climate change
Cantin, Neal, Ph.D., University of Queensland, AU; coral structure
Lavery, Andone, Ph.D., WHOI; acoustic scattering models
Stanton, Timothy, Ph.D., WHOI, marine acoustics
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Zeigler, Alexander, Ph.D., University of Bonn, cephalopods

Fishes

Edds-Walton, Peggy, Ph.D., Marine Biology Laboratories; fish hearing

Fay, Richard R. , Ph.D., Marine Biology Laboratories; fish hearing

Naylor, Gavin, Medical University of South Carolina, elasmobranch

Popper, Arthur, Ph.D., Univ. of Maryland; fish hearing

Potter, John, Ph.D., University of Singapore; ocean acoustics

Webb, Jacqueline, Ph.D., University of Rhode Island fish anatomy and evolution

Auditory Systems and Medical Imaging

Carr, Catherine, Ph.D., University of Maryland, avian and reptilian columellar systems
Chadwick, Richard, Ph.D., NIH, cochlear models and atomic force microscopy

Eddington, Donald, Ph.D., MIT, Mass. Eye and Ear Infirmary; cochlear implants

Guyot, Jean-Phillipe, M.D., Hopital Universitaire de Geneve, vestibular surgical approaches
Holden, Tim, Ph.D., Washington University Medical School; cochlear implants

Hubbard, Allyn, Ph.D., Boston University; inner and middle ear Finite Element Models
Lahav, Amir, Brigham and Women’s Hospital, fetal and neonate hearing

Long, Christopher, Ph.D., Cochlear Limited, University of Colorado; cochlear implants
Mason, Jeffrey, M.D., Ph.D., AFIP, MicroMRI of the Inner Ear and Traumatic Brain Injury
Mountain, David, Ph.D., Boston University; inner and middle ear Finite Element Models
Nadol, J.B. Jr., M.D., Harvard Medical School, Mass. Eye and Ear Infirmary; inner ear implants,
pathology

Potter, Kimberley, Ph.D., AFIP, MicroMRI of the Inner Ear and Traumatic Brain Injury
Riquimaroux, Hiroshi, Ph.D. Doshisha University, Kyoto, Japan, bat biosonar

Simmons, Andrea, Ph.D., Brown University, Amphibian hearing

Simmons, James, Ph.D., Brown University, Bat biosonar

Sisneros, Joseph, Ph.D., University of Washington, fish hearing

Skinner, Margaret, Ph.D., Washington Univ. School of Medicine; cochlear implants
Svirsky, Mario, Ph.D., New York University Medical School; cochlear implants and speech
perception

Wall, Conrad, Ph.D., Harvard Medical School, vestibular systems and prostheses

Walsh, Edward, Ph.D., Boys Town National Research Hospital, large carnivore hearing
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