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DRAFT COMPILATION OF RESEARCH PROTOCOLS  

FOR MARINE MAMMALS  
 

 
 
 
I. Background 
 
1. This document was produced in response to recommendation III, Article IV, of the III 

Meeting of the Scientific and Technical Advisory Committee (STAC) to the Protocol 
Concerning Specially Protected Areas and Wildlife (SPAW) in the Wider Caribbean Region, 
held in Caracas, Venezuela, 4-8 October 2005. 

 
2. Having reviewed the recommendations of the “Report of the Regional Workshop of Experts 

on the Development of the Marine Mammal Action Plan (MMAP) for the Wider Caribbean 
Region”, Bridgetown, Barbados, 18-21 July 2005 (UNEP(DEC)/CAR  WG.27/3), STAC 
recommended that the secretariat and the SPAW/RAC work toward implementing 
Recommendation No. 3 of the Annex IV of the Report of the Workshop of Experts as a 
priority action, which states: 

 
“…a.  The SPAW/RAC in collaboration with Governments and relevant organizations 

compile and make available the following: 

v. Research protocols  …noting that this process is ever-evolving.” 

3. The present document provides a summary compilation of general research protocols 
associated with strandings (clinical/health studies, tagging, genetics, desintanglement, age 
determination) and other general research protocols (whale-watching, by-catch) of 
relevance to the context of the Wider Caribbean region. It also lists a number of references 
and links to literature which is related to the subject. This document should also be read in 
conjunction with another compilation prepared by the CEP Secretariat dealing specifically 
with Techniques and Protocols for responding to strandings. As work on marine mammals 
progresses in the region, the present compilation will require refining and updating to the 
local context of the WCR as well as being enriched with other topics and references of 
interest. 

4. Submissions of errors, omissions and new materials for inclusion can kindly be made 
directly to SPAW/RAC. 
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FROM INTERNATIONAL ORGANISATIONS 

The Agreement on the Conservation of Cetaceans in the Black Sea, Mediterranean Sea and 
contiguous Atlantic area -ACCOBAMS 
 

(1,5 Mb) Guidelines for Commercial Cetacean-Watching activities  

(97,79 Kb) Guidelines to minimise cetacean-fishery conflicts in the ACCOBAMS Area  

 

LINKS 

Acoustics  
Age determination 
Biochemistry, Histology, Immunology, Toxicology 
Biopsy sampling, Tagging, Telemetry, Marking 
Stable isotopes 
Genetics 
Biostatistics, Modelling 
Photo-identification, Photogrammetry 
Surveys: Acoustic, Aerial, Vessel-based, Shore-based, Combined 
 

 
Aguilar A., Borrell A. 1997. Marine mammals and pollutants. An annotated bibliography. Fundaciò pel 
Desenvolupament Sostenible, Barcelona. 251 pp.  
 
Bompar J-M. 2000. Les Cétacés de Méditerranée. Edisud, La Calade, Aix-en-Provence. 186 pp.  
 
Evans P.G.H. 1987. The natural history of whales & dolphins. Facts on file, New York. 344 pp.  
 
Evans P.G.H., Raga J.A. 2001. Marine mammals. Biology and conservation. Kluwer Academic/ Plenum 
Publishers, London. 630 pp.  
 
Frohoff T., Peterson B. 2003. Between species. Celebrating the dolphin-human bond. Sierra Club Books, 
San Francisco. 361 pp.  
 
Herman L.M. 1980. Cetacean behavior: mechanisms and functions. John Wiley and Sons, New York. 
463 pp.  
 
Jefferson T.A., Leatherwood S., Webber M.A. 1993. Marine mammals of the world. UNEP-FAO, Rome: 
320 pp.  
 
Klinowska M. 1991. Dolphins, porpoises and whales of the world. The IUCN Red Data Book. IUCN, 
Gland. 429 pp.  
 
Leatherwood S., Reeves R.R. 1983. The Sierra Club handbook of whales and dolphins. Sierra Club 
Books, San Francisco. 302 pp.  
 
Leatherwood S., Reeves R.R. 1990. The bottlenose dolphin. Academic Press, San Diego. 653 pp.  
 
Norris K.S., Würsig B., Wells R.S., Würsig M. 1994. The Hawaiian spinner dolphin. University of
California Press, Berkeley. 408 pp.  
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Perrin W.F., Wursig B., Thewissen J.G.M. 2002. Encyclopedia of marine mammals. Academic Press, 
San Diego, California, U.S.A. 1414 pp. 
 
Pryor K., Norris K.S. 1991. Dolphin societies: Discoveries and puzzles. University of California Press. 
397 pp.  
 
Reeves R.R., Smith B.D., Crespo E.A., Notarbartolo di Sciara G. 2003. Dolphins, whales and porpoises. 
Dolphins, Whales and Porpoises: 2002-2010 Coservation Action Plan for the World's Cetaceans. 
IUCN/SSC Cetacean Specialist Group. IUCN, Gland, Switzerland and Cambridge, UK. 139 pp.  
 
Reid J.B., Evans P.G.H., Northridge S.P. 2003. Atlas of Cetacean distribution in north-west European 
waters. Joint Nature Conservation Committee, Peterborough. 82 pp.  
 
Reynolds J.E Wells R.S., Eide S.D. 2000. The bottlenose dolphin: Biology and conservation. University 
Press of Florida. 288 pp.  
 
Rice D.W. 1998. Marine mammals of the world: Systematics and distribution. The Society for Marine 
Mammalogy, Special Pubblication Number 4. Allen Press Inc., Lawrence. 231 pp.  
 
Schustermann R.J., Thomas J.A., Wood F.G. 1986. Dolphin cognition and behavior: a comparative 
approach. Lawrence Erlbaum Associates, Hillsdale and London. 393 pp.  
 
Simmonds M.P., Hutchinson J.D. 1996. The conservation of whales and dolphins. Science and practice. 
John Wiley & Sons, West Sussex. 476 pp.  
 
Whitehead H. 2003. Sperm whales: social evolution in the ocean. University of Chicago Press, Chicago 
and London. 431 pp.  
 

The International Whaling Commission 

- SHIP STRIKES WORKING GROUP- FIRST PROGRESS REPORT 58th Annual Meeting of the 
International Whaling Commission. 22pp. 

- Special issue 12: Individual Recognition of Cetaceans: Use of Photo-Identification and Other 
Techniques to Estimation Population Parameters EDS P.S. HAMMOND, S.A. MIZROCH AND G.P. 
DONOVAN. 1990 i-v + 440PP. ISBN 0 906975 23 9  

- Special issue 13: Genetic Ecology of Whales and Dolphins ED. A.R. HOELZEL.
1991 i-viii + 311pp ISBN 0 906975 25 5 

 IWC GENERAL PRINCIPLES FOR WHALEWATCHING  
Agreed general principles to minimise the risks of adverse impacts of whalewatching on cetaceans.
These general principles were agreed by the IWC Scientific Committee in 1996 

 
 CONTENTS 
(1) MANAGE THE DEVELOPMENT OF WHALEWATCHING TO MINIMISE THE RISK OF 
 ADVERSE IMPACTS: 

i. implement as appropriate measures to regulate platform1 numbers and size, activity, frequency and 
length of exposure in encounters with individuals and groups of whales;  
� management measures may include closed seasons or areas where required to provide 

additional protection;  
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� ideally, undertake an early assessment of the numbers, distribution and other characteristics of 
the target population/s in an area;  

ii. monitor the effectiveness of management provisions and modify them as required to accommodate 
new information;  

iii. where new whalewatching operations are evolving, start cautiously, moderating activity until 
sufficient information is available on which to base any further development;  

iv. implement scientific research and population monitoring and collection of information on 
operations, target cetaceans and possible impacts, including those on the acoustic environment, as 
an early and integral component of management;  

v. develop training programs for operators and crew on the biology and behaviour of target species, 
whalewatching operations, and the management provisions in effect;  

vi. encourage the provision of accurate and informative material to whalewatchers, to:  
� develop an informed and supportive public;  
� encourage development of realistic expectations of encounters and avoid disappointment and 

pressure for increasingly risky behaviour.  

(2) DESIGN, MAINTAIN AND OPERATE PLATFORMS TO MINIMISE THE RISK OF ADVERSE 
 EFFECTS ON CETACEANS, INCLUDING DISTURBANCE FROM NOISE: 

i. vessels, engines and other equipment should be designed, maintained, and operated during 
whalewatching, to reduce as far as practicable adverse impacts on the target species and their 
environment;  

ii. cetacean species may respond differently to low and high frequency sounds, relative sound 
intensity or rapid changes in sound;  
� vessel operators should be aware of the acoustic characteristics of the target species and of 

their vessel under operating conditions; particularly of the need to reduce as far as possible 
production of potentially disturbing sound;  

iii. vessel design and operation should minimise the risk of injury to cetaceans should contact occur; 
for example, shrouding of propellers can reduce both noise and risk of injury;  

iv. operators should be able to keep track of whales during an encounter.  

(3) ALLOW THE CETACEANS TO CONTROL THE NATURE AND DURATION OF ‘INTERACTIONS’:
i. operators should have a sound understanding of the behaviour of the cetaceans and be aware of 

behavioural changes which may indicate disturbance;  
ii. in approaching or accompanying cetaceans, maximum platform speed should be determined 

relative to that of the cetacean, and should not exceed it once on station;  
iii. use appropriate angles and distances of approach; species may react differently, and most existing 

guidelines preclude head-on approaches;  
iv. friendly whale behaviour should be welcomed, but not cultivated; do not instigate direct contact with 

a platform;  
v. avoid sudden changes in speed, direction or noise;  
vi. do no alter platform speed or direction to counteract avoidance behaviour by cetaceans;  
vii. do not pursue2, head off, or encircle cetaceans or cause groups to separate;  
viii. approaches to mother/calf pairs and solitary calves and juveniles should be undertaken with 

special care;  
� there may be an increased risk of disturbance to these animals, or risk of injury if vessels are 

approached by calves;  
ix. cetaceans should be able to detect a platform at all times;  

� while quiet operations are desirable, attempts to eliminate all noise may result in cetaceans 
being startled by a platform which has approached undetected;  

� rough seas may elevate background noise to levels at which vessels are less detectable.  

1 Any vessel (with or without engine), aircraft or person in the water. 
2 Chase (as opposed to follow), causing the whale to change its course or speed 
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FROM NATIONAL ORGANISATIONS 

National Marine Fisheries Service – USA 

Marine Mammal Hearing and Acoustic Impacts Bibliography  

Bibliography sections 
General Texts, Reports and Review Articles  
Marine Mammal Hearing: Cetaceans 
Marine Mammal Hearing: Pinnipeds 
Marine Mammal Hearing: Sirenians 
Behavioral Reactions to Sound Sources - Marine Mammals: Cetaceans 
Behavioral Reactions to Sound Sources - Marine Mammals: Pinnipeds 
Marine Mammal Auditory Masking 
Marine Mammal Temporary Threshold Shift 
Non-Auditory Effects of Acoustic Exposure - Marine Mammals 
Ambient Noise 
 

General Texts, Reports and Review Articles  
Marine Technology Society. 2004. Human-generated sound and the effects on Marine Life. Special Issue 
- Volume 37 #4. 

National Research Council. 2003. Ocean Noise and Marine mammals. National Academy Press, 
Washington D.C., 192 pp. 
 
National Research Council. 2000. Marine mammals and low-frequency sound: Progress since 1994. 
National Academy Press, Washington D.C., 146 pp. 
 
Wartzok, D. and D. R. Ketten. 1999. Marine Mammal Sensory Systems. Pp. 117-175 in Biology of Marine 
Mammals (J. E. Reynolds III and S. A. Rommel, eds.), Smithsonian Institute Press. 
 
Richardson, J.W., Greene, Jr., C.R., Malme, C.I., and Thomson, D.H. 1995. Marine mammals and noise 
(Academic, San Diego). 
 
Marine Mammal Hearing: Cetaceans 
Kastelein, R. A., M. Hagedoorn, W. W. L. Au, and D. de Haan. 2003. Audiogram of a striped dolphin 
(Stenella coeruleoalba). Journal of the Acoustical Society of America 113, 1130-1137.  
 
Kastelein, R. A., Bunskoek, P, Hagedoorn, M., W. W. L. Au, and D. de Haan. 2002. Audiogram of a 
harbor porpoise (Phocoena phocoena) measured with narrow-band frequency modulated signals. Journal 
of the Acoustical Society of America 112, 334-344 
 
Brill, R. L., P. W. B. Moore, and L. A. Dankiewicz. 2001. Assessment of dolphin (Tursiops truncatus) 
auditory sensitivity and hearing loss using jawphones. Journal of the Acoustical Society of America 109, 
1717-1722. 
 
Aubauer et al. 2000. Classification of electronically generated phantom targets by an Atlantic bottlenose 
dolphin. Journal of the Acoustical Society of America 107, 2750-2754. 
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Møhl, B., Au, W.W.L., Pawloski, J.L. and Nachtigall, P.E. 1999. Dolphin hearing: Relative sensitivity as a 
function of point of application of a contact sound source in the jaw and head region. Journal of the 
Acoustical Society of America. 105, 3421-3424  
 
Nachtigall, P. E., W. W. L. Au, J. L. Pawloski, and P. W. B. Moore. 1995. Risso's dolphin (Grampus 
grisues) hearing thresholds in Kaneohe Bay, Hawaii. In: R. A. Kastelein, J. A. Thomas, and P. E.  
 
Nachtigall (eds.), Sensory Systems of Aquatic Mammals (De Spil, Netherlands). 
 
Wang, D., K, Wang, Y. Xiao, and G. Sheng. 1992. Auditory sensitivity of a Chinese river dolphin, Lipotes 
vexillifer. Pp. 213-221 in J. A. Thomas, R. A. Kastelein, and A. Ya. Supin (eds.), Marine Mammal Sensory 
Systems (Plenum, New York). 
 
Awbrey, F. T., J. A. Thomas, and R. A. Kastelein. 1988. Low-frequency underwater hearing sensitivity in 
belugas, Delphinapterus leucas. Journal of the Acoustical Society of America 84, 2273-2275. 
 
Thomas, J. N. Chun, W. W. L. Au, and K. Pugh. 1988. Underwater audiogram of a false killer whale 
(Pseudorca crassidens). Journal of the Acoustical Society of America 84, 936-940. 
 
Ljungblad, D. K., P. D. Scoggins, and W. G. Gilmartin. 1982. Auditory thresholds of a captive eastern 
Pacific bottlenose dophin, Tursiops spp. Journal of the Acoustical Society of America 72, 1726-1729. 
 
White, M. J. Jr., J. Norris, D. Ljungblad, K. Baron, and G. di Sciaria. 1978. Auditory thresholds of two 
beluga whales (Delphinapterus leucas). HSWRI Tech Rep. 78-109. Rep from Hubbs/Sea World Res. 
Instit., San Diego, CA for U. S. Naval Ocean Systems Cent., San Diego, CA. 35 p. 
 
Hall, J. D. and C. S. Johnson. 1972. Auditory thresholds of a killer whale (Orcinus orca). Journal of the 
Acoustical Society of America 51, 551-517. 
 
Jacobs, D. W. and J. D. Hall. 1972. Auditory thresholds of a freshwater dolphin, Inia geofrensis. Journal 
of the Acoustical Society of America 51, 530-533. 
 
Anderson, S. 1970. Auditory sensitivity of the harbour porpoise, Phocoena phocoena. Invest. Cetacea 2, 
255-259. 
 
Johnson, S. C. 1967. Sound detection thresholds in marine mammals. Pp. 247-260 in Marine Bio-
Acoustics, edited by W. N. Tavolga (Pergamon, New York). 
 

Marine Mammal Hearing: Pinnipeds 
Wolski, L. F., Anderson, R. C., Bowles, A. E., and Yochem, P. K. 2003. Measuring hearing in the harbor 
seal: Comparison of behavioral and auditory brainstem response techniques. Journal of the Acoustical 
Society of America 113, 629-637. 
 
Kastelein, R. A., P. Mosterd, B. van Santen, M. Hagedoorn, and D. deHaan. 2002. Underwater 
audiogram of a Pacific walrus (Odobenus rosmarus divergens) measured with narrow-band frequency-
modulated signals. Journal of the Acoustical Society of America 112, 2173-2182. 
 
Kastak, D. and Schusterman, R.J. 1999. In-air and underwater hearing sensitivity of a northern elephant 
seal (Mirounga angustirostris). Canadian Journal of Zoology 77, 1751-1758. 
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Kastak, D. and R. J. Schusterman. 1998. Low-frequency amphibious hearing in pinnipeds: methods, 
measurements, noise, and ecology. Journal of the Acoustical Society of America 103: 2216-2228. 
 
Babushina, Ye. S., G. L. Zaslavskii, and L. I. Yurkevich. 1991. Air and underwater hearing characteristics 
of the northern fur seal: Audiograms, frequency and differential thresholds. Biophysics 36, 900-913. 
 
Moore, P. and R. J. Schusterman. 1987. Audiometric assessment of northern fur seals (Callorhinus 
ursinus). Marine Mammal Science 3, 31-53. 
 
Terhune, J. M. and K. Ronald. 1975. Underwater hearing sensitivity of two ringed seals. Canadian 
Journal of Zoology 53, 227-231. 
 
Ridgway, S. H. and P. L. Joyce. 1975. Studies on seal brain by radiotelemetry. Rap. P.-V. Reun. Cons. 
Int. Explor. Mer 169, 81-91. 
 
Schusterman, R. J. 1974. Auditory sensitivity of a California sea lion to airborne sound. Journal of the 
Acoustical Society of America 56, 1248-1251 
 
Schusterman, R. J., R. F. Balliet, and J. Nixon. 1972. Underwater audiogram of the California sea lion by 
the conditioned vocalization technique. Journal of Experimental Analysis of Behavior 17, 339-350. 
 
Terhune, J. M. and K. Ronald. 1972. The harp seal (Pagophilus groenlandicus (Erxleben, 1777). III. The 
underwater audiogram. Canadian Journal of Zoology 50, 465-469. 
 
Terhune, J. M. and K. Ronald. 1971. The harp seal (Pagophilus groenlandicus (Erxleben, 1777). X. The 
air audiogram. Canadian Journal of Zoology 49, 385-390. 
 
Møhl, B. 1968. Auditory sensitivity of the common seal in air and water. Journal of Auditory Research 8, 
27-38.  
 
Marine Mammal Hearing: Sirenians 
Gerstein, E. R., L. Gerstein, S. E. Forsythe, and J. E. Blue. 1999. The underwater audiogram of the West 
Indian manatee (Trichechus manatus). Journal of the Acoustical Society of America 105, 3575-3583. 
 
Behavioral Reactions to Sound Sources - Marine Mammals: Cetaceans 
Foote, A. D., R. W. Osborne, and A. R. Hoelzel. 2004. Whale-call response to masking boat noise. Nature 
428, 910. 
 
Nowacek, D. P., M. P. Johnson, and P. L. Tyack. 2004. North Atlantic Right Whales (Eubalaena glacialis) 
ignore ships, but respond to alerting stimuli. Proceedings of the Royal Society of London. Series B. 
Biological Sciences 271, 227-231. 
 
Wartzok, D., A. N. Popper, J. Gordon, and J. Merrill. 2004. Factors affecting the responses of marine 
mammals to acoustic disturbance. Marine Technology Society Journal 37, 6-15. 
 
Fristrup, K. M., L. T. Hatch, and C. W. Clark. 2003. Variation in humpback whale (Megaptera 
novaeangliae) song length in relation to low-frequency sound broadcasts. The Journal of the Acoustical 
Society of America 113, 3411-3424.  
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Parks, S. E. 2003. Response of North Atlantic right whales (Eubalaena glacialis) to playback of calls 
recorded from surface active groups in both the North and South Atlantic. Marine Mammal Science 19, 
563-580. 
 
Bordino, P. et al. 2002. Reducing incidental mortality of Farnsciscana dolphins with acoustic warning 
devices attached to fishing nets. Marine Mammal Science 18, 833-842. 
 
Erbe, C. 2002. Underwater noise of whale-watching boats and potential effects on killer whales, based on 
an acoustic impact model. Marine Mammal Science 18, 394-418. 
 
Frankel, A. S. and C. W. Clark. 2002. ATOC and other factors affecting the distribution and abundance of 
humpback whales off the north shore of Kauai. Marine Mammal Science 18, 644-662. 
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Marine Environmental Research 49, 469-481. 
 
Erbe, C. and Farmer, D. M. 2000. A software model to estimate zones of impact on marine mammals 
around anthropogenic noise. Journal of the Acoustical Society of America 108, 1327-1331. 
 
Erbe, C. and Farmer, D. M. 2000. Zones of impact around icebreakers affecting beluga whales in the 
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Johnson, M., P. Tyack, D. Nowacek, and A. Shorter. 2000. A digital acoustic recording tag for measuring 
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2582-2583. 
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The effects of acoustic alarms on the behavior of harbor porpoises in a floating pen. Marine Mammal 
Science 16, 46-64. 
 
Madsen, P. T. and B. M&oslash;hl.. 2000. Sperm whales do not react to sounds from detonators. Journal 
of the Acoustical Society of America 107, 668-671.  
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San Diego, CA for U. S. Air Force, Space Division, 246 pp. 
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