EXPERTISE:

AARON M. THODE
Scripps Institution of Oceanography
University of California, San Diego
9500 Gilman Drive, La Jolla CA 92093-0238
athode@ucsd.edu, 858-534-9411

Passive acoustic monitoring of marine mammals using autonomous recorders
and towed arrays; acoustic propagation modeling in complex oceanic
environments; three-dimensional acoustic tracking using portable array systems,
automated detection and signal processing of bio-acoustic signals.

EDUCATION AND WORK HISTORY:

July 2012-
Mar 2005-
Jan 2002-

Mar 2005

Oct 1999-
Nov 2001

June 1999

June 1993

June 1993

1990-94

Scripps Institution of Oceanography, University of California, San Diego
Full Research Scientist and Senior Lecturer

Scripps Institution of Oceanography, University of California, San Diego
Associate Research Scientist

Scripps Institution of Oceanography, University of California, San Diego
Project Scientist

Massachusetts Institute of Technology, Cambridge, MA
Post-Doctoral Scholar in Ocean Engineering

Scripps Institution of Oceanography, University of California, San Diego
Ph.D. in Oceanography

Graduate Advisor: William Kuperman

Dissertation: "Localization, geophysical inversion, and source signature recovery of
blue whale vocalizations". Research involved applying matched-field processing
(MFP) and DIFAR sonobuoy algorithms to blue whale vocalizations, allowing 3D
tracking and geophysical inversion. Demonstrated source signature recovery
(propagation effect removal) on calls.

Stanford University, Palo Alto, CA
M.S. in Electrical Engineering
Major Field: Antenna and radio propagation.

Stanford University, Palo Alto, CA
B.S. in Physics (concurrent with M.S.)

Self-Initiated Research: On own time investigated the feasibility of single-stage-
to-orbit (SSTO) launch vehicle concepts. Debugged and installed rocket fuel
performance code from NASA, designed and wrote rocket launch simulator, and
combined both codes to demonstrate that mixed-mode propulsion techniques
could increase the payload capacity of a SSTO by 10-15% with minor design
changes.

Gave seminars on research results at Los Alamos and at the McDonnell
Douglas Single Stage Rocket Technology Program in 1991. Paper published in
1994 (see below).


mailto:athode@ucsd.edu

AWARDS:

Dec 2010 Awarded the Medwin Prize in Acoustical Oceanography by the Acoustical Society
of America, “for contributions to the development of acoustic methods for marine
mammal research and to passive acoustic signal processing”.

Dec 2008 Elected a Fellow at the Acoustical Society of America “for contributions to signal
processing in marine mammal research”.

Dec 2004 A.B. Wood Medal, UK Institute of Acoustics-“presented to an individual, under
35 years of age in the year of the Award, for distinguished contributions in the
application of acoustics.”

Sep 2002 Office of Naval Research Acoustic Entry-Level Faculty Award.

Dec 1997 Best Student Paper Award in Underwater Acoustics, Acoustical Society of
America Conference in San Diego.

PUBLICATIONS:

Shane C. Walker, Caglar Yardim, Aaron Thode, and Ery Arias-Castro, "Using Fisher information
to quantify uncertainty in environmental parameters estimated from correlated ambient
noise, " J. Acoust. Soc. Am. Volume 133, Issue 4, pp. EL228-EL234 (2013);

D. Mathias, A.M. Thode, J. Straley, and R.K. Andrews. "Depth and range tracking of sperm whales
in the Gulf of Alaska using a two-element vertical array, satellite and bioacoustic tags," J.
Acoust. Soc. Am. accepted, (2012).

D. Mathias, A.M. Thode, J. Straley, J. Calambokidis, G.S. Schorr, K. Folkert, “Acoustic and diving
behavior of sperm whales (Physeter Macrocephalus) during natural and depredation
foraging in the Gulf of Alaska,” J. Acoust. Soc. Am. 132(1), 518-532, (2012).

S.B. Blackwell, C.S. Nations, T.L. McDonald, C.R. Greene Jr., A.M. Thode, M. Guerra, A. M.
Macrander, “Effects of airgun sounds on bowhead whale call detection rates in the
Alaskan Beaufort Sea”, in press, Mar. Mammal Sci., (2012).

A. Thode, K. Kim, S. Blackwell, C. R. Greene Jr., C. Nations, T. McDonald, A. M. Macrander,
“Automated detection and localization of bowhead whale sounds in the presence of
seismic airgun surveys”, J. Acoust. Soc. Am. 131(5), 3726-3747 (2012).

D. Ponce, A.M. Thode, M. Guerra, J. Urban, S. Swartz, “Relationship between visual counts and
call detection rates of gray whales (Eschrichtius robustus) in Laguna San Ignacio,
Mexico”, J. Acoust. Soc. Am. 131(4), 2700-2713 (2012).

M. Guerra, A.M. Thode, S.B. Blackwell, A.M. Macrander, “Quantifying seismic survey
reverberation off the Alaskan North Slope," J. Acoust. Soc. Am. 130 (5), 3046-3058
(2011).

A.M. Thode, J.S. Skinner, P. Scott, J. Roswell, J. Straley, and K. Folkert, "Tracking sperm whales
with a towed acoustic vector sensor,". J. Acoust. Soc. Am. 128, 2681-2694 (2010).

A. Thode, K. Kim, C. R. Greene Jr., and E.H. Roth, "Long range transmission loss of broadband
seismic pulses in the Arctic under ice-free conditions," J. Acoust. Soc Am. 128, EL181-
EL187 (2010).



D. Mathias, A. Thode, J. Straley, K. Folkert, "Relationship between sperm whale (Physeter
macrocephalus) click structure and size derived from videocamera images of a
depredating whale,” J. Acoust. Soc. Am. 125, 3444-3453 (2009).

A.M. Thode, J. Straley, C. Tiemann, K. Folkert, V. O'Connel, “Observations of potential acoustic
cues that attract sperm whales to longline fishing in the Gulf of Alaska,”, J. Acoust. Soc.
Am. 122(2), 1265-1277 (2007).

C. Tiemann, A. Thode, J. Straley, K. Folkert, V. O'Connell, "Three-dimensional localization of
sperm whales using a single hydrophone,", J. Acoust. Soc. Am. 120 (4), 2355-65 (2006).

A.M. Thode, P. Gerstoft, W.C. Burgess, K. Sabra, M. Guerra, M.D. Stokes, M. Noad, and D.C.
Cato, “A portable matched-field processing system using passive acoustic time
synchronization,” IEEE J. Ocean. Eng. 31(3), 696-710 (2006).

A.M. Thode, “Three-dimensional passive acoustic tracking of sperm whales (Physeter
macrocephalus) in ray-refracting environments,” J. Acoust. Soc. Am. 118(6), 3575-

3584(2005).

K. G. Sabra, P. Roux, A. M. Thode, G. L. D’Spain, W.S. Hodgkiss and W.A. Kuperman, “Using
ocean ambient noise for array self-localization and self-synchronization,” IEEE Journal of
Oceanic Engineering, 30(2), pp. 338-347, (2005).

A. Thode, “The derivative of a waveguide acoustic field with respect to a three-dimensional sound
speed perturbation”, J. Acoust. Soc. Am., 115(6), 2824-2833 (2004).

A. M. Thode, “Tracking sperm whale (Physeter macrocephalus) dive profiles using a towed passive
acoustic array,” J. Acoust. Soc. Am., 116(1), 245-253( 2004).

S. Lee, M. Zanolin, A. M. Thode, R. T. Pappalardo and N. C. Makris, “Probing Europa's interior
with natural sound sources,” Icarus, 165( 1), 144-167, (2003).

A. M. Thode, D.K. Mellinger, S. Stienessen, A. Martinez, K.D. Mullin, "Depth-dependent acoustic
features of diving sperm whales in the Gulf of Mexico," J. Acoust. Soc. Am., 112(1) 308-
321, Jul 2002.

Thode, A.M., M. Zanolin, E. Naftali, I. Ingram, P. Ratilal and N. Makris, “Necessary conditions for
a maximum likelihood estimate to become asymptotically unbiased and attain the
Cramer-Rao lower bound. II. Range and depth localization of a sound source in an ocean
waveguide,” J. Acoust. Soc. Am., 112 (5), 1890-1910 (2002).

A.M. Thode, "Source ranging with minimal environmental information using a virtual receiver
and waveguide invariants", J. Acoust. Soc. Am. 108(4), 1582-1594, Oct. 2000.

A.M. Thode, W.A. Kuperman, G.L. D’Spain and W.S. Hodgkiss, “Localization using Bartlett
matched-field processor sidelobes ,”J. Acoust. Soc. Am., 107 (1), 278-286 (2000).

A.M. Thode, T. Norris, J. Barlow, "Beamforming on dolphin whistles using a sparse hydrophone
array", J. Acoust. Soc. Am., 107(6),3581-3584, June 2000.

A.M. Thode, Gerald L. D'Spain, W.A. Kuperman, "Matched-field processing, source signature
recovery, and geoacoustic inversion of blue whale vocalizations,” J. Acoust. Soc. America,
107(3), 1286-1300, Mar. 2000.



A. Thode, "The effect of mixed-mode propulsion on the Delta Clipper,” J. Practical Applications in
Space, VI (2), 151-192 (1994).

GRADUATE STUDENTS ADVISED
Dawn Grebner, PostDoctoral Scholar, (2010)
Melania Guerra, PhD (2011)

Delphine Mathias, PhD (2012)

Kerri Seger, co-advisor (2012)

PROFESSIONAL:
Cumulative two years field experience in the Gulf of Mexico, Baja California, and the Arctic Ocean.

Independent Reviewer, NOAA Fisheries Guidance for Assessing the Effects of Anthropogenic
Sound on Marine Mammals, 2013

Associate Editor, Acoustical Oceanography, Journal of the Acoustical Society of America, 2011-

Membership Committee, Acoustical Society of America, 2010-

Reviewer, Journal of the Acoustical Society of America, IEEE J. Oceanic Eng. (listed as

Outstanding Reviewer in 2012), Aquatic Mammals, Marine Mammal Science, 1999-present.

Certified Scripps SCUBA Research Diver, 1995-98, 2003-present.

Member, The Society of Marine Mammalogy, 1999-present.

Member, IEEE, American Geophysical Union, 2000-present

Interests include backpacking, sea kayaking, acoustic guitar, and running.
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FORMAT

PERSONAL INFORMATION
Name

Address
Telephone
Fax

E-mail
Nationality

WORK EXPERIENCE
* Dates (from - to)
» Name and address of employer

* Type of business or sector
+ Occupation or position held

* Dates (from - to)

» Name and address of employer

* Type of business or sector
+ Occupation or position held

* Dates (from - to)

* Name and address of employer
* Type of business or sector

+ Occupation or position held

DR. KLAUS LUCKE

Distelvlinder 44, 1791TP Den Burg, The Netherlands
+31(0)317 487470

+31(0)317 48362

klaus.lucke@wur.nl

German

01. March, 2011 — present

Institute for Marine Resources and Ecosystem Studies (IMARES),
Wageningen University and Research, The Netherlands

Marine Biology Research

Researcher/ biological and technical aspects of bioacoustics; coordination
of acoustic related research projects; development and implementation of
a research strategy on marine mammals; acquisition of research funds; lead
underwater acoustics group

01. January, 1998 — 17. January, 2001

15. March, 2001 - 30. June, 2002

01. April, 2004 — 28. February, 2011

Forschungs- und Technologiezentrum Westkueste (FTZ), University of Kiel,
Olshausenstrasse 40, 24098 Kiel, Germany

Marine Biology Research

Researcher/ sensory biology of marine mammals; studies on the impact of
anthropogenic sound on the hearing system of marine mammals;
development and testing of acoustic mitigation techniques; underwater
acoustic measurements; marine mammal telemetry; studies on the habitat
use of marine mammals;

interim leader of the Department of Ecology of Birds and Marine Mammals
at the FTZ; leader of the Acoustics Research Group; conceptual design of
research studies and acquisition of research funding; advising students;
lectures at the University of Kiel

01. July, 2002 — 31. March, 2004
Ruhr-University Bochum, Universitatstrasse 150, 44780 Bochum, Germany
Marine Biology Research

Researcher/ sensory biology of marine mammals; study on the impact of
anthropogenic sound on the hearing system of marine mammals


mailto:lucke@

* Dates (from - to)

» Name and address of employer
* Type of business or sector

+ Occupation or position held

EDUCATION AND TRAINING
* Dates (from - to)

+ Name and type of organisation
providing education and training

* Principal subjects/occupational
skills covered

+ Dates (from - to)
+ Name and type of organisation
providing education and training

* Principal subjects/occupational
skills covered

* Dates (from - to)
+ Name and type of organisation
providing education and training

* Principal subjects/occupational
skills covered

* Dates (from - to)

+ Name and type of organisation
providing education and training

* Principal subjects/occupational
skills covered

* Dates (from - to)

+ Name and type of organisation
providing education and training
* Principal subjects/occupational
skills covered

01. January 2000 — 30. April 2001
PROKON Nord Energiesysteme GmbH, D-26789 Leer
Biological Consultancy

Responsible contractor for the baseline environmental impact assessment
on marine mammals at the first German offshore windfarm (now: "alpha
ventus"); design, organisation and accomplishment of line transect surveys
on marine mammals habitat use using passive acoustic monitoring (PAM)
technology; analysis of abundance, distribution and habitat use of marine
mammals and impact assessment

July, 2004 — February, 2009
Christian-Albrechts-University of Kiel, Germany

Ph.D. thesis: “Auditory studies on marine mammals”
Title of qualification awarded: Ph.D.

November, 1989 — September, 1996

Christian-Albrechts-University of Kiel, Germany

Institute of Marine Sciences, D-24118 Kiel

Zoology, Marine Biology, Oceanography

Thesis: “Analysis of the acoustic behaviour of bottlenose dolphins (Tursiops
truncatus)”

Title of qualification awarded: Diploma

August, 1995 — January, 1996
Loughborough University, U.K.
Department of Electronic and Electrical Engineering

Analysis of acoustic recordings and behaviour of a bottlenose dolphin (practical part
of Diploma study); basics in electronics; building of electronic devices

July — August, 1996
University of California, Santa Cruz, U.S.A.

U.S. Office of Naval Research Scholarship to participate at the “Bioacoustic
Oceanography Course”

June, 2008
University of Southern Denmark, DK

Ph.D. Class on Research Training of Aquatic Animals
(funded by The Nordic Marine Academy from the Nordic Research Council, and the Research
Graduate School SNAK, University of Southern Denmark)



PERSONAL SKILLS

AND COMPETENCES

Acquired in the course of life and career
but not necessarily covered by formal
certificates and diplomas.

MOTHER TONGUE

OTHER LANGUAGES

* Reading skills
* Writing skills
* Verbal skills

e Reading skills
e Writing skills
e Verbal skills

e Reading skills
e Writing skills
e Verbal skills

SOCIAL SKILLS

AND COMPETENCES

Living and working with other people, in
multicultural environments, in positions

where communication is important and

situations where teamwork is essential

(for example culture and sports), etc.

ORGANISATIONAL SKILLS

AND COMPETENCES

Coordination and administration of
people, projects and budgets; at work, in
voluntary work (for example culture and
sports) and at home, etc.

TECHNICAL SKILLS

AND COMPETENCES

With computers, specific kinds of
equipment, machinery, etc.

German

English
Fluent
Fluent
Fluent

Dutch

Very good
Moderate
Moderate

French
Basic
Basic
Basic

Animal Training (especially marine mammals)

Civilian service (20 months) in a school for handicapped children
Several cruises on research vessels (North Sea, Baltic Sea, Caribbean)
Sports: Running, Skating, Diving

Interim leader of the Department of Ecology of Birds and Marine Mammals at the FTZ
Westkueste; leader of the Acoustics Research Group at the FTZ

Organisation of scientific workshops (PAMGUARD, Effects of noise on marine
mammals etc.) and conference sessions (e.g. ECUA 2012)

Scientific Diving

Scuba Diving

Article 9 officer at Stg. DLO IMARES, The Netherlands

PAMGUARD - certified

Survival at Sea /cf STCW 95 certified (DHTC, Den Helder, The Netherlands)

Computers:

All Windows software

Specialised sound recording and analysis software (custom made and commercial, e.g.
AviSoft, Adobe Audition, SpectroPlotter)



Analysis of auditory evoked potentials (using custom made and commercial software,
e.g. TDT BioSig)

OTHER SKILLS

AND COMPETENCES
Competences not mentioned above.

DRIVING LICENCE(S) Car
Truck (to 7.5 1)

Motorbike
Motorboat



ADDITIONAL INFORMATION
KEY QUALIFICATIONS Marine Ecology (with specialisation in marine vertebrates)

Functional Morphology

Ph.D. in Biological Oceanography, with specialisation on effects of
sound on marine mammals

Experienced in measuring and analysing Auditory Evoked Potentials
(AEPS)

Measurement and analysis of sound, with specialisation on underwater
sound

Marine mammal observer (aerial and ship-based)

Animal training, with specialisation on marine mammals

Construction, deployment and analysis of satellite telemetry devices on
marine mammals

Pathology (dissection of marine mammals)

SELECTED PROF. EXPERIENCE
Acquisition of significant research grants

Design and conduct of numerous scientific studies
Teamleader in scientific research studies

Member of various national and international scientific panels
Numerous oral presentations ay scientific and policy meetings
Supervision of students (Bachelor, Master, Ph.D.)
Teamleader of a research group on underwater acoustics

REFERENCES
PEER-REVIEWED PUBLICATIONS

Lucke K., Lepper P.A., Blanchet M.-A. and Siebert U. (2011). The use of an air bubble curtain to reduce
the received sound levels for harbor porpoises (Phocoena phocoena). J. Acoust. Soc. Am., Vol.
130(5/2): 3406-3412

Lucke, K., Ddhne, M. Peschko, V., Miller S., AdlerS., Gilles A., Kriigel K., Brandecker A., Sundermeyer J.,
Verfuss U., Benke H. and Siebert U. (2011). StUKplus: Investigations in addition to the effects
monitoring — marine mammals. Environmental research at alpha ventus — first results, German
Federal Maritime and Hydrographic Agency, Hamburg, 10" May 2010, 77-78

Dudzinksi K., Gitter S., Lammers M., Lucke K., Mann D., Simard P., Wall C., Rasmussen M., Magnusdattir
E. E., Tougaard J. and Eriksen N. (2010). Trouble-shooting deployment and recovery options for
various stationary passive acoustic monitoring devices in both shallow and deep water
applications. J. Acoust. Soc. Am., Vol. 129(1): 436-448

Lucke K., Lepper P.A., Blanchet M.-A. and Siebert U. (2009). Temporary shift in masked hearing
thresholds in a harbor porpoise (Phocoena phocoena) after exposure to seismic airgun stimuli.
J. Acoust. Soc. Am., Vol. 125(6): 4060-4070.



Lucke K., Lepper P.A., Blanchet M.-A. and Siebert U. (2008). Testing the acoustic tolerance of harbour
porpoises for impulsive sounds, Bioacoustics, 17: 329-330.

Shepard E.L.C., Wilson R.P., Liebsch N., Quintana F., Gdmez Laich A. and Lucke K. (2008). Flexible paddle
sheds new light on speed: a novel method for the remote measurement of swim speed in
aquatic animals. Endangered Species Research, 4: 157-164.

Lucke K., Lepper P.A., Hoeve B., Everaarts E., van Elk N. and Siebert U. (2007). Perception of Low-
Frequency Acoustic Signals by a Harbour Porpoise (Phocoena phocoena) in the Presence of
Simulated Offshore Wind Turbine Noise. Aquatic Mammals, 33(1): 55-68.

Pavlov V.V., Wilson R.P. and Lucke K. (2007). A new approach to tag design in dolphin telemetry:
Computer simulations to minimise deleterious effects. Deep-Sea Research part Il., 54: 404-414.

Siebert U., Gilles A., Lucke K., Ludwig M., Benke H., Kock K.-H. and Scheidat M. (2006). A decade of
harbour porpoise occurrence in German waters - Analyses of aerial surveys, incidental sightings
and strandings. Journal of Sea Research, 56: 65-80.

Wilson R.P., Liebsch N., Davies I.M., Quintana F., Weimerskirch H., Storch S., Lucke K., Siebert U., Zankl
S., Miller G., Zimmer I., Scolaro A., Campagna C., Pl6tz J., Bornemann H., Teilmann J. and
McMahon C.R. (2007). All at sea with animal tracks; methodological and analytical solutions for
the resolution of movement. Deep Sea Research Il, 54: 193-210.

Madsen P.T., Wahlberg M., Tougaard J., Lucke K. and Tyack P. (2006). Wind turbine underwater noise
and marine mammals: Implications of current knowledge and data needs - Review. Marine
Ecology Progress Series, 309: 279-295.

Wilson R.P., Kreye J., Lucke K. and Urquardt H. (2004). Antennae on transmitters on penguins: balancing
energy budgets on the high wire. Journal of Experimental Biology, 207: 2649-2662.

MOST RELEVANT REPORTS AND BOOK CHAPTERS

ICES Advisory Committee (2012): Report of the Working Group on Marine Mammal Ecology (WGMME),
ICES CM 2012/ACOM: 27, 146 pp.

Lucke, K., Dahne, M., Adler, S., Brandecker, A., Kriigel, Sundermeyer, J.K. and Siebert, U. (2012).
Evaluating the Effects of Offshore Pile Driving on Phocoena phocoena (Harbor Porpoises) by
Using Passive Acoustic Monitoring. In: A.N. Popper and A. Hawkins (eds.), The Effects of Noise
on Aquatic Life, Advances in Experimental Medicine and Biology 730, Springer Science+Business
Media: 285-287. DOI 10.1007/978-1-4419-7311-5_63

Reijnders P.J.H., Brasseur S.M.J.M., Borchardt T., Camphuysen K., Czeck R., Gilles A., Jensen L.F.,
Leopold M., Lucke K., Ramdohr S., Scheidat M., Siebert U. and Teilmann J. (2009). Marine
Mammals. Thematic Report No. 20. In: H. Marencic and J. Vlas J. de (Eds.): Quality Status
Report 2009. Wadden Sea Ecosystem No. 25. Common Wadden Sea Secretariat, Trilateral
Monitoring and Assessment Group, Wilhelmshaven, Germany. http://www.waddensea-
secretariat.org/QSR-2009/index.htm

Brager S., Brensing K., Caddell R., Detloff K.C., Dolman S., Evans P., Frank V., Haelters J., Kless R., Lucke
K., Nunny L., Pavan G., Simmonds M. and Westerberg H. (2009). Report of the ASCOBANS
Inter-sessional Working Group on the Assessment of Acoustic Disturbance. 25 pp.

OSPAR Commission (2009) Overview of the impacts of anthropogenic underwater sound in the marine
environment. Publ. No. 441/2009, 134 pp.

OSPAR Commission (2009) Assessment of the environmental impact of underwater noise. Publ. No.
436/2009, 44 pp.

Lucke K., Lepper P.A., Blanchet M.-A. and Siebert U. (2008) How tolerant are harbour porpoises to


http://www.waddensea-secretariat.org/QSR-2009/index.htm
http://www.waddensea-secretariat.org/QSR-2009/index.htm

underwater sound? In: K. Wollny-Goerke, K. Eskildsen (Eds.) Marine mammals and seabirds in
front of offshore wind energy — MINOS marine warm-blooded animals in North and Baltic Seas.
Teubner, Wiesbaden, p.59-76.

Lucke K., Sundermeyer J., Driver J., Rosenberger T. and Siebert U. (2008) Too loud to talk? Do wind
turbine-related sounds affect harbour seal communication? In: K. Wollny-Goerke and K.
Eskildsen (Eds.) Marine mammals and seabirds in front of offshore wind energy — MINOS marine
warm-blooded animals in North and Baltic Seas. Teubner, Wiesbaden, p.95-110.

Bundesamt fiir Seeschifffahrt und Hydrographie (Eds.) (2007). Standard: Untersuchungen der
Auswirkungen von Offshore-Windenergieanlagen auf die Meeresumwelt (StUK3). 58 pp.

Lucke K., Storch S., Cooke J. and Siebert U. (2006). Literature review of Offshore Windfarms with regard
to Marine Mammals. In: C. Zucco, W. Wende, T. Merck, I. Kéchling and J. Képpel (Eds.)
Ecological Research on Offshore Wind Farms: International Exchange of Experiences, Project
No.: 804 46 001, Part B: Literature review of the Ecological Impacts of Offshore Wind Farms, p.
199-284.

Lucke K. (2000). Environment Protection Protocol of the Antarctic Treaty, Ausfihrungsgesetz (AUG) —
Assessment of research Application, Season 2000/2001; Assessment of the potential impact of
acoustic studies on marine mammals in the Antarctic. Special report (in German) for the
German Federal Agency for Nature Conservation, 69 pp.

Lucke K. (2000). Impact of acoustic devices on marine mammals — Use of devices for pelagic fisheries;
Assessment of the potential impact of fisheries devices on marine mammals in the Antarctic.
Special report (in German) for the German Federal Environmental Agency, 29 pp.

Lucke K. (2000) Marine Mammals and Noise — Impact of Seismic Surveys; Assessment of the potential
impact of seismic surveys on marine mammals in the Antarctic. Special report (in German &
English) for the German Federal Environmental Agency, 131 pp.



BIOGRAPHICAL SKETCH
Paul E. Nachtigall, Ph.D

EDUCATION

San Jose State University, San Jose California Psychology BA 1967
San Jose State University, San Jose California Experimental Psychology MA 1970
University of Hawaii, Honolulu Hawaii, Experimental Psychology Ph.D 1976

APPOINTMENTS

10/01 — present Researcher Level 5 (Equivalent to Full Professor), School of Ocean Science
and Technology, Hawaii Institute of Marine Biology and Director Marine
Mammal Research Program.

06/00-10/01 Interim Director, Hawaii Institute of Marine Biology, University of Hawaii

10/97-06/00 Researcher Level 5 (Equivalent to Full Professor), School of Ocean Science
and Technology, Hawaii Institute of Marine Biology and Director Marine
Mammal Research Program.

12/97- present Cooperating Graduate Faculty, Zoology Department, University of Hawaii.

10/83- present Cooperating Graduate Faculty, Psychology Department, University of Hawaii

10/93-10/97  Visiting Scientist and Director Marine Mammal Research Program
(Intergovernmental Personnel Act Assignment), University of Hawaii, Hawaii
Institute of Marine Biology

10/82-10/93  Head Research Branch and Division, Naval Command Control and Ocean
Systems Center. Kailua Hawaii

6/72-10/82 Bioscientist, Naval Ocean Systems Center, Kailua Hawaii

FIVE RECENT PUBLICATIONS (N=130, + 6 Books)

Lemonds, D.W., Au, W.W.L., Vlachos, S.A., and Nachtigall, P.E. (2012) High Frequency
auditory filter shape for the Atlantic bottlenose dolphin. Jnl Acous Soc Am,132,1222-
1228

Linnenschmidt M., Kloepper, L. N., M. Wahlberg, M. and Nachtigall, P.E. (2012) Extremely
rapid gain control regulation in the biosonar of a harbour porpoise. Naturwissenschaften
99,9, 767-771

Kloepper, L. N., Nachtigall, P. E., Donahue, M. J., and Breese,(2012) M. Active echolocation
Beam focusing in the false killer whale (Pseudorca crassidens) Jnl Exp Biol 1306-1312

Li S, Nachtigall PE, Breese M, Supin AY (2012) Hearing Sensation Levels of Emitted Biosonar
Clicks in an Echolocating Atlantic Bottlenose Dolphin. PLoS ONE 7(1): e29793.
doi:10.1371/journal.pone.0029793

Nachtigall, P.E., Supin, A.Ya., and Breese, M. Hearing, Noise and Echolocating Odontocetes.
Popper, A. N. and Hawkins, A. eds. (2012). Effects of Noise on Aquatic Life. Springer
Science+Business Media, LLC, New York. 49-51.

SYNERGISTIC ACTIVITIES
1. Visiting Professor, Velux Scholar, Institute of Biology University of Southern Denmark
Spring/Summer 2010

2 Invited Panel Reviewer, VolkswagenStiftung Foundation. Reviewing the Marine
Mammal Science Center’s Lichtenberg Professorship program, Rostock University, Rostock
Germany, Summer 2010.

. Invited Doctoral Examiner, University of Aarhus, Denmark, Spring, 2011.

4. Invited Member: National Marine Fisheries Service, Pacific Islands Region, False Killer Whale

w



TakeReduction Team , 2009-present

5. Invited Member: Chief of Naval Operations (N-45) Advisory Group on the effects of sound on
marine mammals. Washington D.C. 2007-2009

6. Invited Member: Taras Foundation - Scientific Advisory Board 2002-present

7. Invited Member: Western Regional Fisheries Management Council - Marine Mammal
Advisory Committee. 2005- present

8. Vice Chair, University of Hawaii Institutional Animal Care and Utilization Committee 2005-
present

9. Honorary Member, European Association for Aquatic Mammals, Fellow Acoustical Society of
America

10. Editor Emeritus, current associate editor: Aquatic Mammals.

11. Charter member, Past President, Society for Marine Mammalogy

COLLABORATORS AND OTHER AFFILIATES (PAST 4 YEARS)

Ketten, D.R. (Harvard University) Donahue, M. J Breese, M. Quintos, C., Vlachos, S. Au, W.W.L. Pacini,
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ignore ships but respond to alerting signal. Hawaiian islands humpback whale National
Marine Sanctuary, Vessel collision avoidance workshop, Wailea, Maui, Hawaii.

Nowacek, D.P., Tyack, P.L., & M.P. Johnson. 2003. North Atlantic right whales (Eubalaena glacialis)
ignore ships but respond to alerting signal. U.S. Marine Mammal Commission, Annual
Meeting, Newport, RI.

Nowacek, D.P., Johnson, M.P., & Tyack, P.L. 2003. North Atlantic right whales ignore ships but
respond to alerting stimuli: have we found the 'right whale deer whistle’? 15" Biennial
Conference on the Biology of Marine Mammals, Greensboro, NC.

Nowacek, D.P., Tyack, P.L., Johnson, M.P., Allen, B.D., Argo, E., Biassoni, B., Bocconcelli, A., Carson,
C., Loer, A., Parks, S., Partan, J., Samuels, A., Shorter, K.A., Waples, D, & M. Zani. 2002.
Playback experiments to study risk factors for vessel collision in right whales. North Atlantic
Right Whale Consortium, New Bedford, MA.

Nowacek, D.P., Johnson, M.P., Tyack, P.L., Buckstaff, K.C. Nowacek, S.M., & R.S. Wells. 2002. Use of
a multi-sensor tag to record the behavioral responses and acoustic environment of marine
mammals exposed to vessels. Proceedings of the Florida Marine Mammal Health
Conference, Gainesville, FL.

Nowacek, D.P., Tyack, P.L., & M.P. Johnson. 2001. Use of a multi-sensor acoustic tag to assess risk
factors associated with collisions between ships and right whales. Southeast and Mid-
Atlantic Marine Mammal Symposium, Duke Marine Lab, Beaufort, NC.



Nowacek, D.P., Tyack, P.L., & M.P. Johnson. 2001. Use of a multi-sensor acoustic tag to assess risk
factors associated with collisions between ships and right whales. 15" Annual Conference of
the European Cetacean Society, Rome, Italy.

Nowacek, D.P. 2000. The acoustic ecology of bottlenose dolphins. College of Marine Science,
University of South Florida, St. Petersburg, FL.

Nowacek, D.P., Johnson, M.P., Shorter, K.A. & P.L. Tyack. 1999. Right whale diving behavior,
playbacks, & vessel approaches: early insights into ship strikes. North Atlantic Right Whale
Consortium, Boston, MA.

Nowacek, D.P., Wells, R.S., & P.L. Tyack. 1999. Sequential foraging behavior and ecology of bottlenose
dolphins, Tursiops truncatus. 13" Biennial Conference on the Biology of Marine Mammals,
Wailea, Maui, HI.

Co-Authored Presentations:

Tyson, R. B., Friedlaender, A. S., Ware, C., and Nowacek, D. P. (November 2011). In Synch? Humpback
whale (Megaptera novaeangliae) mother and calf foraging behavior in the Western Antarctic
Peninsula. 19" Biennial Conference on the Biology of Marine Mammals, Tampa, Florida.

Friedlaender, A. S., Hazen, E. L., Ware, C., Haplin, P. N., Stimpert, A. K., Tyson, R. B., Nowacek, D. P.
Decisions, decisions. Direct measurements of humpback whale feeding in relation to
vertically-stratified prey abundance. 19" Biennial Conference on the Biology of Marine
Mammals, Tampa, Florida.

Tyson, R. B., Friedlaender, A. S., Ware, C., and Nowacek, D. P. (March 2011). Humpback whale
(Megaptera novaeangliae) mother and calf foraging behavior: insights from multi-sensor
suction cup tags. The Fourth Science Symposium on Bio-logging. Hobart, Tasmania,
Australia.

Friedlaender, A. S., Ware, C., Tyson, R. B., and Nowacek, D. P. (March 2011). Using multi-sensor
suction cup tags to quantify the kinematics of lunge feeding in humpback whales (Megaptera
novaeangliae) in the water around the West Antarctic Peninsula. The Fourth Science
Symposium on Bio-logging. Hobart, Tasmania, Australia.

Tyson, R.B., Nowacek, D. P., Arsenault, R. J., Espinasse, B., Halpin, P., Johnston, D. W., Friedlaender,
A. S., Hazen, E. L., Peavey, L., Read, A. J., Revelli, E., Stimpert, A. K., Ware, C., Zhu, Y.,
Zhou, M. (June 2010). Foraging ecology of humpback whales (Eubalaena glacialis) in the
Western Antarctic Peninsula. The 22™ International Coastal Society Conference, Wilmington,
North Carolina.

McGregor, A.E., Fish, F.E., Nowacek, D.P. Finding the window of energetic opportunity: traveling North
Atlantic right whales use dive depths that avoid surface drag. Annual Meeting of the Society-
for-Integrative-and-Comparative-Biology, JAN 03-07, 2010

Dobbins, P. & D.P. Nowacek. 2007. Azimuth localization in Pod-Track - a passive acoustic monitoring
system for wild dolphins. IEEE Oceans07, Aberdeen, Scotland.

Tyson, R.B., Nowacek, D.P., & P.J.O. Miller. 2006. Nonlinear dynamics in killer whale (Orcinus orca)
vocalizations. National Conference for Undergraduate Research, Ashville, NC.

Parks, S., Searby, A., Celerier, A., Nowacek, D.P., Johnson, M.P., & P.L. Tyack. 2006. Calling behavior
of right whales in the Bay of Fundy: DTAG data from 1999-2005. North Atlantic Right
Whale Consortium, New Bedford, MA.

Tyson, R.B., & D.P. Nowacek. 2005. Nonlinear dynamics in North Atlantic right whale vocalizations.
16" Biennial Conference on the Biology of Marine Mammals, San Diego, CA.

Chapla, M.E., Nowacek D.P., Rommel, S.A., Sadler, V.M., & L.M. Witmer. 2005. Three-dimensional
reconstructions of a Florida manatee (Trichechus manatus latirostris) head and isolated ear



bone: the search for sound pathways. 16" Biennial Conference on the Biology of Marine
Mammals, San Diego, CA.

Rycyk, A.M., & D.P. Nowacek. 2005. Acoustic behavior of bottlenose dolphins (Tursiops truncatus) in
the Big Bend region of Florida. 16" Biennial Conference on the Biology of Marine
Mammals, San Diego, CA.

Mann, D.A., Locasio, J., Nowacek, D.P., & W.N. Tavolga. 2003. Spatial and temporal patterns of fish
sound production in Charlotte Harbor. Charlotte Harbor Conference, Sarasota, FL.

Johnson, M.P., Tyack, P.L., Miller, P.J.O. & D.P. Nowacek. 2003. DTAG: A synchronous sound and
orientation recording tag for wild marine mammals. Environmental Consequences of
Underwater Sound, San Antonio, TX.

Gannon, D.P., Barros, N., Nowacek, D.P., Read, A.J., Waples, D. & R.S. Wells. 2003. Prey detection by
coastal bottlenose dolphins: testing the passive listening hypothesis. 15" Biennial Conference
on the Biology of Marine Mammals, Greensboro, NC.

Nowacek, S.M., Wells, R.S., Nowacek, D.P., & K.C. Buckstaff. 2002. Behavioral responses of dolphins
and manatees to vessel approaches. Proceedings of the Florida Marine Mammal Health
Conference, Gainesville, FL.

Mann, D.A., Nowacek, D.P., & W.N. Tavolga. 2002. Charlotte Harbor Acoustic Survey. Charlotte
Harbor Conference, Sarasota, FL.

Nowacek, S.M., Wells, R.S., Nowacek, D.P., Owen, E.C.G., Speakman, T.R. & R. Flamm. 2001.
Manatee behavioral responses to vessel approaches. 14™ Biennial Conference on the Biology
of Marine Mammals, Vancouver, BC.

Parks, S.E., Tyack, P.L., Johnson, M.P., Nowacek, D.P., and N. Biassoni. 2001. Use of a digital acoustic
tag to document response of North Atlantic right whales to surface active groups. 15" Annual
Conference of the European Cetacean Society, Rome.

Johnson, M.P., Tyack, P.L. & D.P. Nowacek. 1999. A digital acoustic recording tag for measuring the
response of marine mammals to sound. International Council for the Exploration of the Seas
(ICES) Annual Science Conference, Stockholm

Nowacek, S.M., Wells, R.S., & D.P. Nowacek. 1999. The effects of boat traffic on bottlenose dolphins,
Tursiops truncatus, in Sarasota Bay, FL. 13" Biennial Conference on the Biology of Marine
Mammals, Wailea, Maui, HlI.

Parks, S.E., Tyack, P.L., Nowacek, D.P., & M.P. Johnson. 1999. Use of an archival recording tag to
measure acoustic activity and behavior in North Atlantic right whales (Eubalaena glacialis).
13" Biennial Conference on the Biology of Marine Mammals, Wailea, Maui, HI.

AWARDS (OVER $25 K):

Pending:

Current:

Collaborative Research: The ecological role of a poorly studied Antarctic krill predator: the humpback
whale, Megaptera novaeangliae. National Science Foundation, Office of Polar Programs.
Requested amount $967,165. With M. Zhou, P. Halpin and P. Tyack.



Beaked and sperm whale foraging ecology and habitat characterization. $825,593. Office of Naval
Research. November 2007 — October 2012. With P. Halpin, P. Tyack, & T. Stanton.

Delphinid Cetaceans: Quantifying Behavioral Ecology and Response to Predators using a multi-species
approach. $2.04M. Strategic Environmental Research and Development Program (SERDP).
May 2011 — March 2015. Co-PI with Read, A.J. and others.

Previous:

Response of Manatees to Vessel Traffic: Simultaneous Measurements of Behavioral Responses and the
Acoustic Environment. $149, 932. Florida Fish and Wildlife Conservation Commission,
Manatee Avoidance Technology Program. January 2007 — June 2009. With C. Deutsch, &
R. Wells.

Pod-track: a long range passive acoustic detection, localization and tracking system for wild dolphins.
$70,541. Protect Wild Dolphins, Harbor Branch Oceanographic Institution. August 2006 —
July 2008.

Use of multi-frequency hydroacoustics to study cetacean foraging ecology. $211,464. Office of Naval
Research: Defense Research Universities Instrumentation Program. March 2006 —
September 2008. With A.J. Read and M. Jech.

A Bio-energetic model for right whales: Locomotion, anatomy and diving behavior. $334,373. Office of
Naval Research. July 2004 — July 2008.

Why do North Atlantic right whales fail to avoid ships? Evaluating ship sound energy that reaches whales
and testing mitigation measures with controlled exposure experiments. $593,144. National
Marine Fisheries Service, Right Whale Grants Program. With P. Tyack, & M. Johnson.
2003-2007.

North Atlantic right whale diving behavior and acoustics on their calving grounds. $32,083. National
Fish and Wildlife Foundation, Whale Conservation Fund. 2005-2006

Distribution, seasonality, habitat use, and the acoustic environment of Florida Big Bend dolphins: Year 2.
$46,032. Protect Wild Dolphins, Harbor Branch Oceanographic Inst. 2005-2006.

Distribution, habitat use, foraging ecology and the acoustic environment of Florida Big Bend dolphins:
Alligator Harbor to St. Joe Bay. $92,535. Harbor Branch Oceanographic Institution: Protect
Wild Dolphins. 2004-2005.

Monitoring noise in the inshore waters of the eastern Gulf of Mexico. $29,990. NOAA Acoustics
Program. 2004-2005. With D. Mann.

Right whales and vessel collisions: A multi-disciplinary approach to finding mitigation strategies.
$62,054. NOAA Fisheries. 2003-2004.

Do right whales respond physiologically to vessels? Development of the thermal-DTAG: Integrating
acoustic, locomotor and thermal behavior of right whales. $84,967. National Marine
Fisheries Service, Right Whale Grants Program. 2003-2004. With M. Johnson, P. Tyack.

Continued acoustic survey of Charlotte Harbor estuary, assessing the locations and densities of soniferous
vertebrates. $37,000. Mote Scientific Foundation. 2003-2004. With D. Mann.

Right whales and vessel collisions: application of tagging results. $75,047. National Marine Fisheries
Service. 2002-2003.

Assessing risk factors involved in collisions between ships and North Atlantic right whales using a digital
acoustic recording tag. $919,000. Northeast Consortium / NOAA Fisheries. 2000-2003.
With M. Johnson, P. Tyack.

Acoustic survey of Charlotte Harbor estuary, assessing the locations and densities of soniferous
vertebrates. $37,000. Mote Scientific Foundation. 2001-2003. With D. Mann.

Design and deployment of multi-sensor acoustic recording tags on bottlenose dolphins. $750,000.
National Marine Fisheries Service. 2002-2003. With R. Wells.



Auditory brainstem response in Florida manatees. $40,000. Florida Fish and Wildlife Conservation
Commission. 2002. With D. Mann.

Assessing the acoustic and behavioral circumstances surrounding collisions between manatees and
vessels. $32,000. Florida Fish and Wildlife Conservation Commission. 2001-2002. With R.
Wells.

Assessing risk factors involved in collisions between ships and North Atlantic right whales. $72,000.
National Research Council. 2000-2002. With P. Clapham.

Blubber thickness and potential food limitation in North Atlantic right whales. $125,000. National
Oceanic and Atmospheric Administration. 2000-2001. With M. Moore.

Ocean science for Cleveland and NE Ohio schools. In collaboration with Project Oceanography and Dr.
Paula Coble, University of South Florida, St. Petersburg. $32,000. The Martha Holden
Jennings Foundation. 1999-2000. With P. Coble.

Transmission loss of vessel noise in manatee environments. $38,000. Florida Fish and Wildlife
Conservation Commission. 1999. With M. Johnson.

Assessing risk factors in right whale vessel collision using an acoustic recording tag and controlled sound
exposures. $143,000. Office of Naval Research. 1999. With P. Tyack and M. Johnson.

Bioacoustics and behavior of odontocete cetaceans. ~$100,000 (incl. tuition). Office of Naval Research,
Graduate Research Fellowship. 1993-1995.
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