
 

CONSERVATION OF THE IRRAWADDY DOLPHIN, 

ORCAELLA BREVIROSTRIS (OWEN IN GRAY, 1866)  

IN THE MEKONG RIVER: BIOLOGICAL AND SOCIAL 

CONSIDERATIONS INFLUENCING MANAGEMENT  

 

 

 

Thesis submitted by 

Isabel L. Beasley   

B.Sc., Dip.WlM (Otago University, New Zealand) 

April 2007 

 

 

for the degree of 

Doctor of Philosophy 

School of Earth and Environmental Sciences 

James Cook University 

Townsville, Australia 



 ii

 

 

This thesis is dedicated to the memory of: 

 

Dr. Peter William Arnold 

(14 May 1949 – 07 March 2006) 

 

A treasured friend, colleague and mentor, 

whom I miss dearly 

 

 

 



 iii

STATEMENT OF ACCESS 

 
I, the undersigned, author of this work, understand that James Cook University will make this 

thesis available for use within the University Library and, via the Australian Digital These 

network, for use elsewhere.  All users consulting this thesis will have to sign the following 

statement: 

 

“In consulting this thesis I agree not to copy or closely 

paraphrase it in whole or in part without consent of the 

author and to make proper written acknowledgement for any 

assistance for which I have obtained from it”. 

 

I understand that, as an unpublished work, a thesis has significant protection under the copyright 

Act and I do not wish to place any further restriction on access to this work. 

 

 

Signature     Date     

 Isabel L. Beasley 

 

 

 

 

 

 

 



 iv

STATEMENT OF SOURCES DECLARATION 

 
I declare that this thesis is my own work and has not been submitted in any form for another 

degree or diploma at any university or other institution of tertiary education.  Information 

derived from the published or unpublished work of others has been acknowledged in the text 

and a list of references is given. 

 

 

Signature     Date     

 Isabel L. Beasley 

 

 



 v

ELECTRONIC COPY 

 
I, the undersigned, the author of this work, declare that the electronic copy of this thesis 

provided to the James Cook University Library is an accurate copy of the print thesis submitted, 

within the limits of technology available. 

 

 

Signature     Date     

 Isabel L. Beasley 

 

 



 vi

STATEMENT ON THE CONTRIBUTION OF OTHERS 

 

Project support:  British Embassy, Phnom Penh 

Australian Agency for International Development (AUSAID) 

New Zealand Agency for International Development (NZAID) 

Mekong River Commission (MRC) 

Rufford Foundation Small Grants Programme, UK 

Hong Kong Ocean Park Conservation Foundation, Hong Kong 

IUCN Mekong Wetlands Biodiversity Project 

Whale and Dolphin Conservation Society, UK 

   Society for Marine Mammalogy, USA 

James Cook University, Australia 

Wildlife Conservation Society, Research Fellowship Program 

 

Stipend:  James Cook University Postgraduate Scholarship 

 

Supervision:  Professor Helene Marsh 

   Dr Peter Arnold 

   Dr Thomas Jefferson 

 

Additional support:  

Statistics:   Dr Guido Parra (capture-recapture) 

   Dr James Molony (multivariate analyses) 

   Erin LaBrecque (GIS analyses) 

   Matti Kummu (GIS analyses) 

 

Rural Development: Brendan Boucher 

   Cambodian Rural Development Team 

 

Editorial assistance: June Bode (entire thesis) 

   Suzanne Yin (entire thesis) 

   Dr Guido Parra (Chapters 2, 5, 6, 8) 

   Dr Jay Barlow (Chapters 5 and 6) 

   Dr Susan Chivers (Chapter 9) 

 



 vii

ACKNOWLEDGEMENTS 

 
I began my PhD candidature in East Malaysia in 1999 and have spent the past seven years of 

my life working towards its completion.  As a result of this experience, I have had the 

opportunity to travel around the world twice over, live and experience life in Asia (particularly 

rural Cambodia), discover a new dolphin species, and meet a great deal of people from a variety 

of backgrounds – many of whom are now my dearest friends.  Importantly, I have had the 

unique opportunity to research a remarkable river dolphin population, interact with local 

communities involved with conservation efforts, and observe first-hand the great difficulties 

faced in trying to conserve an endangered species.  I could not have completed my thesis 

without the much appreciated support and assistance of the various people and organisations 

below. 

 

First and foremost, I am forever thankful for the unconditional support and encouragement that 

I have always received from my family: Mum, Dad, my wonderful brothers Chris, Gareth 

and Dyson, and grandparents.  No matter what choices I made, or where I wanted to go, you 

always stood by my decisions and helped me to make things happen.  I could not ask for a more 

loving and supportive family.  Thanks Nana and Grandad for putting up with me living in your 

house after my motor-bike accident (even though I was an absolute brat to be around) and Mum 

and Dad for not trying to stop me hobbling on my crutches back to Cambodia. 

 

To my supervisors, Helene Marsh, Tom Jefferson and the late Peter Arnold, I owe my 

deepest thanks and gratitude.  I am extremely grateful for the endless support you have given 

me over the years.  I am very privileged to have what I consider the best team of supervisors 

that a student could have ever asked for. 

 

I can never thank you enough Tom, for giving me my first marine mammal job in Hong Kong 

and being a constant source of support, never-ending enthusiasm and knowledge.  If not for 

your quirky interest in measuring dolphin skulls (which I became interested in trying myself), I 

would never have been involved in the discovery of the Australian snubfin dolphin.  Thanks 

very much for teaching me the value of cooperation, multidisciplinary project activities, local 

involvement, and the importance of cetacean conservation in Asia.   

 

Helene, you are such a remarkable woman and inspirational mentor, I am extremely privileged 

to have been one of your students.  When many other supervisors would have given up on me 

with my constant diversions and side-trips, you were always extremely supportive of my 



 viii

decisions and ready to provide the best advice possible when needed.  I am truly grateful for 

your guidance, wisdom and constant encouragement – without which I would never have 

finished this thesis.   

 

Words cannot express how thankful I am to have had the opportunity to know Peter - such a 

wonderful man of quiet humility, patience, incredible intelligence and never-ending support and 

encouragement.  Peter spent many hours discussing Orcaella ecology, conservation and various 

Cambodian issues with me: providing me with a strong sounding post when I needed advice, 

and quickly getting me back on track if my enthusiasm ever wavered.  Discovering the 

Australian snubfin dolphin with Peter (and Kelly Robertson) will remain one of the great 

highlights of my life, not just because of the discovery itself but because of the opportunity I 

had to get to know Peter as a colleague and friend throughout the process.  Peter, you were 

taken far too soon and I miss you terribly but I will never forget your words of advice. 

 

My very special thanks to Brendan Boucher: a wonderful friend and colleague who helped me 

immensely to get the Dolphins for Development project up and running.  My deepest gratitude 

to you for always supporting me and my work wholeheartedly, and quite literally changing my 

life for the better. 

 

During my time in Cambodia I worked with some exceptional Cambodians, whom I am very 

proud to call my friends and colleagues.  My deepest thanks to Yim Saksang and Lor Kim San 

who started the project with me in 2001, and continued on the project until I left Cambodia five 

years later.  Without their assistance, support, and enthusiasm, I would never have achieved the 

extent of activities outlined in my thesis.  Additionally, I would especially thank the Cambodian 

Rural Development Team (CRDT) team members, particularly Or Channy, Sun Mao, Hang 

Vong and Hean Pheap.  CRDT’s dedication and professionalism throughout all aspects of the 

Dolphins for Development project were integral to its success, and could not have been 

achieved by any other group in Cambodia.  Saksang, San and the CRDT team members are 

shining examples of hard-working, honest Cambodian nationals, who are proud of their country 

and are willing to work long hours in harsh conditions to conserve Cambodia’s natural 

resources and assist poor rural communities. 

 

My deepest thanks to the Pann Family (Stung Treng Province) for being my second family 

while I was in Cambodia.  Thanks for allowing my team to stay in your home during surveys in 

Stung Treng Province, and for your unconditional kindness and friendship.  I will always 

cherish the volleyball games, amazing dinners and rice-wine evenings.   

 



 ix

My sincere thanks to the various funding agencies for providing the financial assistance that 

ensured that I was able to complete my fieldwork: 

• Mekong River Commission - Environment Program (in particular, thanks to Hans 

Guttman and Ian Campbell for their interest and support of the project and conservation 

activities) 

• Ocean Park Conservation Foundation (in particular, thanks to Heidi Chan, Jessica 

Wong, Susan Gendron, Timothy Ng and Jonathon Fong) 

• British Embassy, Phnom Penh (in particular Stephen Bridges and Meas Sopheareak)  

• Rufford Foundation Small Grants Programme (in particular Josh Cole) 

• Whale and Dolphin Conservation Society (in particular, Alison Smith and Vanessa 

Williams) 

• Society for Marine Mammalogy  

• IUCN Mekong Wetlands Biodiversity Project (in particular Alvin Lopez and Peter-

John Meynell) 

• Wildlife Conservation Society - Research Fellowship Program 

• School of Tropical Environment Studies and Geography, James Cook University  

• Aruna Technologies (in particular Jeffrey Himel).   

 

I would like to express my utmost thanks to the Cambodian Ministry of Forestry and 

Fisheries (MAFF) and the Cambodian Department of Fisheries, for their full support of all 

dolphin activities throughout the duration of my project in Cambodia.  This support and 

assistance was greatly appreciated, and assisted significantly to initiate conservation and 

management efforts.   

 

My sincerest thanks to: Excellency Chan Sarun (Minister of Agriculture, Forestry and 

Fisheries), Excellency Nao Thuok (Director General, Department of Fisheries, Cambodia), Mr 

Ing Try (Deputy Director, Department of Fisheries), Mr Sam Nuov (Deputy Director, 

Department of Fisheries) and Mr Srun Lim Srong (Director of the Inland Fisheries Research 

and Development Institute) for their full support of this project.  Thanks also to Mr Sam Kim 

Lun (Chief of Kratie Fisheries Office) and Mr Mao Chan Samon (Chief Stung Treng Fisheries 

office) for their assistance and support during surveys in Kratie and Stung Treng Province.  

Thanks also to all the Department of Fisheries counterparts for their efforts in the project, which 

has ensured its continued success.   

 

Thanks in particular to Mr Kim Sokha and Mr Phay Somany (my full time counterparts from 

the Cambodian Department of Fisheries) for their hard work in the field, and assistance at 

various stages of my project in liaising with the Department of Fisheries and relevant 



 x

government agencies. Thanks also to Mr Sean Kin (Kratie Fisheries Office), who provided a 

wealth of information about the dolphins and the river. 

 

Many thanks to Excellency Touch Seang Tana, for his advice and assistance during the all 

stages of my project.  Thanks also to Frank Ludwig (Monsoon Tours) and Seung Kimyonn 

(Cambodian Craft Corporation), for their assistance with tourism activities at Kampi Pool.  

Thanks to Zeb Hogan for being a good friend in Cambodia and contributing his knowledge on 

ecology and conservation of migratory catfish, and Ian Baird for his valuable contribution to 

research on Irrawaddy dolphins on the Lao/Cambodian border and support of my project.  My 

deepest gratitude and thanks to all local villagers throughout the lower Mekong River 

(particularly Kratie and Stung Treng Provinces in Cambodia) for their generous hospitality, 

assistance with reporting and recovering numerous carcasses, and sharing their knowledge 

about the area and the dolphins of the Mekong River.   

 

Many thanks to all the people that assisted with field surveys in Cambodia: Pich Sery Wat, 

Seng Lieng, Kim Voet, Tan What, Te Ki Bun, Mr Bun (our guide), Lor Kim On, Khai Sy 

Rambo, Seng Leng, Sok Hom, Tum Nyro, Khosa Vern, Amitav Gosh, Helene Marsh, Gill 

Braulik, Albert Reichert, Peter-John Meynell, Kaiya Eicher and Matti Kummu.  

 

Many thanks also to the Vietnamese Department of Fisheries and Cantho University for 

supporting research in Vietnam.  Thanks in particular to Le Xuan Sinh, Ha Phuoc Hung and 

Huynh Van Hien from Cantho University, our boat driver Nguyen Khac Quang, and the 

following officials from the Vietnamese Department of Fisheries who assisted on the surveys: 

Mai Ba Truong Son (Cantho City), Doan Hau Giang (An Giang Province), Nguyen Hoay 

Huy (An Giang Province), Pham Minh Chi (Dong Thap Province), Nguyen Van Thanh 

(Dong Thap Province), Nguyen Van Phieu (Vinh Long Province), Truong Phi Hung (Vinh 

Long Province), Nguyen Thua Thinh (Tra Vinh Province), Tran Quang Nghi (Soc Trang 

Province) and Nguyen Van Tam (Peoples Committee Council). 

 

I have been very fortunate to meet many incredible people over the course of my PhD.  A very 

special thanks to all my friends throughout the world that I have met along the way, who have 

given me so much support and encouragement.  In Hong Kong: Gill Braulik, Heidi Chan, the 

late Chris Claire, Samuel Hung, Reimi Kinoshita, Mientje Tory, Theresa Webb, and Irene 

Wong.  In Thailand, my deepest thanks to my dear friend Nitikorn Piwpong.  Nitikorn is a 

shining example of the enthusiasm, passion and dedication that a single person can bring to 

dolphin conservation in Asia   In Cambodia, many thanks to the wonderful friends who were 

always there for support and encouragement.  Thanks to: Tom Clements, Nick and Stephanie 



 xi

Cox, Pete Davidson, Etienne Delattre, Laura and Tom Evans, Kao Kok, Dan Levitt, 

Charlotte MacAlister, Allan Michaud, and wonderful Thy Sothoun.  My sincere thanks goes 

to Matti Kummu who helped me at a moments notice with many maps throughout my thesis.  

Thanks also to Srey Mom for taking such great take of my beloved dogs, Mange and Klar when 

I was away in the field and overseas.  A very big thanks to my other colleagues in Asia who 

always inspired me to continue with conservation work in Asia, in particular Ellen Hines, 

Danielle Kreb and Brian Smith.  I am extremely fortunate to have wonderful and supportive 

friends in Townsville.  Thanks to my great mates for their constant support and many, many 

good nights out: Ally and Roger Beeden, Amanda Hodgson, William Hyams, Kathryn 

Larsen, Vimoksalehi Lukoschek, James Molony, Guido Parra, Heidi Schuttenberg, James 

Sheppard, Aaron Shorthouse, Dipani Sutaria, and Stephen Sutton.  A huge thanks in 

particular to Amanda for helping me with the Vietnmese surveys. I am sure neither of us will 

forget them. 

 

Many thanks to Randy Reeves, who was always there to provide support, assistance and sound 

advice, and references for my many funding applications.  I would also like to sincerely thank 

all of the folks at the Southwest Fisheries Science Centre, La Jolla, USA, who provided me with 

support, encouragement and assistance since my thesis began.  Thanks particularly to Lisa 

Ballance, Jay Barlow, Susan Chivers, Tim Gerodette, Bob Pitman, Bill Perrin, Kelly 

Robertson and Barb Taylor.  To the very intriguing bunch of characters that I sailed with on 

the various ETP and HICEAS cruises: Dawn Breese, Jim Cotton, Annie Douglas, Erin 

LaBreaque, Michael Force, Laura Morse, Richard Rowlett, Ernesto Vacquez, Sophie 

Webb and Yin, thanks for such memorable times!  I feel very fortunate to have been a part of 

these cruises and the memories are ones that I will never forget (although some I certainly will 

try to).  My deepest thanks to Laura Morse (aka. my guardian angel) for being such a 

wonderful friend, helping me with fieldwork in Cambodia when I needed it the most, and being 

so supportive of my project.  Also, a huge thanks to Yin, for taking the time to read through my 

entire thesis, when she could have instead been increasing her movie list, and Erin LaBreaque 

for helping me with the ranging pattern analysis, when she was already busy applying for grad 

school.  

 

Thanks to the great staff in TESAG for all the assistance I received while back in Townsville: 

the computer guru’s Clive Grant and Rob Scott, Jodie Kreugar for organising equipment and 

courses, Adella Edwards for much appreciated assistance with various maps and figures for 

publicatons, and Beth Moore and the essential secretaries for all financial and administration 

matters.   

 



 xii

Lastly, I would like to thank Wildlife Conservation Society – Cambodia Program, for 

providing me with desk space and internet access during 2001-2003, and assistance with 

financial book-keeping from 2002-2004.  Thanks to Colin Poole (previous WCS-Cambodia 

Country Director) and Joe Walston (current WCS-Cambodia Country Director).  

 

My acknowledgements would not be complete without a special thanks to the dolphins of the 

Mekong River.  I feel privileged to have been able to research and contribute to conservation of 

this Critically Endangered dolphin population.  I have spent many hundreds of hours 

photographing individuals such as Klasico, Rags, Vern, Chiteal, and Phnom and I sincerely 

hope that future generations of Irrawaddy dolphins will continue to survive in the Mekong River 

for many years to come.  Despite the precarious situation facing the Mekong dolphin 

population, I do hold significant hope for their long-term survival in the river that results from 

my admiration of the very dedicated local staff that I have worked with, particularly Saksang, 

San and CRDT members, as well as the support and eagerness of local rural communities 

residing along the river to support conservation efforts. 

 

Many thanks to all of the above people and organisations – and to those that I have forgotten I 

am truly sorry.  I could never have completed my PhD without the support, encouragement and 

friendship from you all. 

 



 xiii

PUBLICATIONS ASSOCIATED WITH THIS THESIS 

 

The following peer reviewed journal articles have been published during my candidature:  

 

Beasley, I.L. K. Robertson, P. Arnold.  2005.  Description of a new dolphin, the Australian 

Snubfin dolphin Orcaella heinsohni sp. N. (Cetacea, Delphinidae).  Marine 

Mammal Science 21(3): 365-400. 

Baird, I.G. and I.L. Beasley. 2005.  Irrawaddy dolphin Orcaella brevirostris in the Cambodian 

Mekong River: an initial survey.  Oryx 39(3): 301-310. 

Smith, B.D., I.L. Beasley, Buccat, M., Calderon, V., Evina, R., Lemmuel de Valle, J., Cadigal, 

A., Tura, E., and Z. Visitacion.  2004.  Status, ecology and conservation of 

Irrawaddy dolphins Orcaella brevirostris in Malampaya Sound, Palawan.  Journal 

of Cetacean Conservation and Management 6(1): 41-52. 

Smith, B.D., I.L. Beasley, and D. Kreb.  2003.  Marked declines in populations of Irrawaddy 

dolphins.  Oryx.  37(4): 401. 

Beasley, I. L, P. Arnold, and G.E. Heinsohn.  2002.  Geographical variation of the Irrawaddy 

dolphin, Orcaella brevirostris (Owen in Gray 1866).  Raffles Museum Bulletin– 

Supplement No 10. P 3-14. 

Beasley, I.L. and T.A. Jefferson. 2002.   Surface and dive time behaviour of Finless Porpoise in 

Hong Kong waters.  The Raffles Museum Bulletin-Supplement No 10. 116-124. 

Beasley, I.L. S. Chooruk, and N. Piwpong.  2002.  The status of the Irrawaddy dolphin, 

Orcaella brevirostris, in Songkhla Lake, southern Thailand.  The Raffles Museum 

Bulletin – Supplement No 10. 68-74. 

Beasley, I.L., and T.A. Jefferson.  1997.  Marine Mammals of Borneo:  A Preliminary 

Checklist.  Sarawak Museum Journal Vol. L1, No. 72.  Pp 193-216. 

 

Information from this thesis has resulted in the following management strategy being 

adopted as national policy in Cambodia (January 2005):  

 

Cambodian Department of Fisheries, 2005.  Mekong Dolphin Conservation and Management 

Strategy: 2001-2008 (Appendix V). 

 



 xiv

Information from, and obtained as part of, this thesis has resulted in the following World 

Conservation Union (IUCN) Red List Designations: 

 

Smith, B.D. and I.L. Beasley. 2004.  Orcaella brevirostris (Mekong River Subpopulation).  In: 

IUCN 2004.  2004 Red List of Threatened Species. www.redlist.org.  Downloaded on 20 

December 2004. 

Smith, B.D. and I.L. Beasley. 2004.  Orcaella brevirostris (Songkhla Lake Subpopulation).  In: 

IUCN 2004.  2004 Red List of Threatened Species. www.redlist.org.  Downloaded on 20 

December 2004. 

Smith, B.D. and I.L. Beasley. 2004.  Orcaella brevirostris (Malampaya Sound Subpopulation).  

In: IUCN 2004.  2004 Red List of Threatened Species. www.redlist.org.  Downloaded on 

20 December 2004. 

 

POPULAR ARTICLES ASSOCIATED WITH THIS THESIS 

 

The following popular articles have been published during my candidature:  

 

Beasley, I.L. and Arnold, P.  2006.  New dolphin species surfaces in Australia.  Australasian 

Science.  27 (7): 36-38. 

Beasley, I.L.  2005.  Charting Cambodia’s Coastal Cetaceans.  Asian Geographic Magazine.  

Issue 5.  pp. 28-39. 

Beasley, I.L. 2005.  Population at Peril: The Mekong’s Irrawaddy River Dolphins.  Tropical 

Homes Magazine.  2(2): 108-111. 

Holiday, G. and I.L. Beasley. 2004.  Death on the Mekong.  CNN Traveler Magazine.  Nov-

Dec. pp. 77-80. 

Beasley, I.L.  2002.  Trapped High and Try.  Wildlife Conservation (June-July) 

Beasley, I.L.  2001.  Irrawaddy dolphins of Songkhla Lake. Sonar.  Whale and Dolphin 

Conservation Society.  UK. 

Beasley, I.L.  2001.  The Irrawaddy Dolphins of the Mekong River.  Catch and Culture 

Magazine, Mekong River Commission, Cambodia.  

 



 xv

INTERNATIONAL CONSERVATION AWARDS  

ASSOCIATED WITH THIS THESIS 

 

While undertaking this thesis, I obtained the following international conservation awards: 

 

2005:  William T. Hornaday Conservation Award.  American Society of Mammaologists 

 

2005:  Stephen Leatherwood Award, Society for Marine Mammalogy 

 

 

 

NEW SPECIES DESCRIBED 

ASSOCIATED WITH THIS THESIS 

 
While undertaking this thesis, I contributed to the discovery of a new dolphin species: 

 

The Australian Snubfin dolphin, Orcaella heinsohni 

 
Beasley, I.L. K. Robertson, P. Arnold.  2005.  Description of a new dolphin, the Australian 

Snubfin dolphin Orcaella heinsohni sp. N. (Cetacea, Delphinidae).  Marine 

Mammal Science 21(3): 365-400. 

 



 xvi

ABSTRACT 

 

The goal of my study was to contribute to the effective conservation of the Irrawaddy dolphin 

population that inhabits the lower Mekong River.  To achieve my goal, I developed objectives 

based on a conceptual framework of conservation principles and strategies that guide 

management of endangered species.  The results of my study provide significant new 

information relevant to the taxonomic status of Orcaella and ecology and conservation of the 

Irrawaddy dolphin population inhabiting the Mekong River, with broader application to other 

freshwater dolphin populations. 

 

Previously, the genus Orcaella was considered to consist of only one species, the Irrawaddy 

dolphin (Orcaella brevirostris).  However, two colleagues and I discovered that what were 

previously considered Irrawaddy dolphins occurring in Australian/Papua New Guinean waters 

are instead a separate species, which we named the Australian snubfin dolphin (Orcaella 

heinsohni). 

 

Freshwater Irrawaddy dolphin populations and their habitats are highly susceptible to 

anthropogenic threats.  As a result of small population sizes, strict habitat preferences, apparent 

high site fidelity, slow maturation rate, long calving intervals and most importantly, their close 

proximity to human activities in freshwater ecosystems, Irrawaddy dolphins are highly 

susceptible to anthropogenic impacts.  Most freshwater populations of Irrawaddy dolphins are 

small and declining; nevertheless, there has been a notable lack of on-the-ground conservation 

measures to conserve these populations.  Flora and fauna along the river, as well as local 

subsistence communities, are facing threats similar to those faced by freshwater Irrawaddy 

dolphins.  Irrawaddy dolphins should therefore be considered an effective flagship species for 

freshwater biodiversity conservation. 

 

My study area encompassed the lower Mekong River of southern Laos, Cambodia and Vietnam 

and focused on the population of freshwater Irrawaddy dolphins that inhabit this river system.  

The natural environment of the lower Mekong River had previously been shielded from major 

development by war and political upheaval.  However, all the lower Mekong countries are now 

developing quickly, and are experiencing significant human population growth.  Based on 

conservation lessons learned from other countries, community involvement in habitat and 

species conservation is imperative for conservation efforts to be successful.  Preservation of 

habitat is essential, not only to the conservation of endangered species, but also to the survival 
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of subsistence rural human communities, and other flora and fauna that rely on the river 

ecosystem. 

 

I conducted 497 interviews with local villagers throughout the lower Mekong River to 

investigate local perceptions and knowledge relevant to dolphin conservation.  Information from 

these interviews suggests a major decline in dolphin occurrence and abundance throughout most 

of the river.  Reports affirm that dolphins previously occurred regularly south of Kratie 

Township to the Vietnamese Delta, but they are now virtually never sighted there.  Interviewees 

identified the Kratie to Khone Falls river segment as the most important habitat remaining for 

dolphins in the lower Mekong River.  Local communities hold very positive attitudes towards 

Irrawaddy dolphins.  These attitudes significantly assist with securing local cooperation for 

management strategies.  My study confirms that interviews with local people can provide 

detailed information about changes in species’ distribution and abundance over time, as well as 

about local perceptions towards riverine flora and fauna.  Such information may take scientists 

many decades to obtain.  

 
The absolute abundance of Irrawaddy dolphins in the Mekong River was estimated using 

capture-recapture analysis of photo-identified individuals, line-transect, and direct count 

methodologies.  I compared these three survey methodologies to ascertain the most appropriate 

survey technique for accurate and precise long-term monitoring.  Ninety-nine dolphins were 

individually identified during my study period, with 83% of the population estimated to be 

photographically-identifiable.  A closed population model was used for capture-recapture 

analysis.  I estimated that a minimum of 127 dolphins (range: 108-146), inhabited the Mekong 

River, as of April 2005.  With the highest level of precision obtained from capture-recapture 

abundance estimates (CV=0.07), I estimated that with a CV of 0.07, it would take six years to 

detect a 5% per annum decline, and only two years to detect a 20% per annum decline. 

 

A total of 13,200 km of boat surveys were undertaken throughout the lower Mekong River to 

provide estimates of abundance to compare with capture-recapture estimates.  Dolphins were 

sighted only in the Kratie to Khone Falls river section – no dolphins were sighted south of 

Kratie Township.  The largest number of dolphins sighted during upriver direct count surveys 

was 68 (range: 54-88), in May 2001.  The largest number of dolphins sighted during downriver 

pool counts was 69 (range: 57-84), in May 2003.  Direct counts were deemed an imprecise and 

inaccurate survey method, and not recommended for future monitoring purposes.  Line-transect 

analyses estimated 161 dolphins (range: 89-289) inhabited the Mekong River, as of April 2005.  

Based on a combination of photo-identification and line-transect methodologies, I estimated that 

the total Irrawaddy dolphin population in the Mekong River was between 127–161 individuals 



 xviii

(range: 89-289), as of April 2005.  Comparisons of survey techniques indicate photo-

identification is the preferred methodology for population monitoring because of its efficiency 

and precision.  Irrespective of the differences between survey methodologies, the total number 

of Irrawaddy dolphins inhabiting the Mekong River is very small and the population is now 

facing a very uncertain future. 

 

Individual Irrawaddy dolphins exhibit extremely high site fidelity.  By analysing ranging 

patterns for the 15 most frequently sighted photo-identified individuals, I estimated a mean area 

ranged of only 16.0 km2 in the dry season (range = 0.7–73.0 km2) and 42.0 km2 in the wet-

season (range 0.9–99.0 km2). 

 

Average group sizes during the dry and wet seasons were 6.8 dolphins + s.e. 0.20 (range=1-19, 

n=405) and 5.7 dolphins + s.e. 0.41 (range=1-34, n=107), respectively.  School dynamics and 

social structure were investigated using photo-identified individuals.  Analysis of association 

patterns revealed that individuals were seen with a particular companion significantly more 

often than would be expected by chance.  The relationship between the lagged association rates 

and time lag suggests a ‘constant companions model’ i.e., the population is highly structured 

with the majority of individuals having preferred, long-term associates.  Association analyses 

indicated four, somewhat discrete, sub-populations.  From a management standpoint, my 

research suggests that it is critical that conservation efforts are now focused on the four sub-

populations and associated critical habitats. 

 

My study provides the first reliable estimates of mortality rates for the Irrawaddy dolphin 

population in the Mekong River and potential causes for these mortalities.  Fifty-four dolphin 

carcasses were recovered and/or confirmed between January 2001 and April 2005.  Forty-three 

percent of all carcasses recovered were newborns and only two newborns were known to have 

survived longer than six months.  The cause of the high number of newborn deaths is unknown.  

Entanglement in gillnets and direct deaths through destructive fishing practices (e.g., dynamite 

fishing) are known causes of anthropogenic mortality.  Other potential indirect causes of 

dolphin mortality include: contaminants, boat harassment and noise, boat collision, reduced fish 

stocks, and inbreeding depression.  The Irrawaddy dolphin population appears to be declining at 

a yearly rate of at least 4.8%.  The most conservative allowable Potential Biological Removal 

(PBR) from anthropogenic mortality is less than one individual/year.  Anthropogenic mortality 

must therefore be reduced to zero as a primary management goal, if the population has any 

chance of survival in the river. 
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I initiated an integrated conservation development project named Dolphins for Development, 

which aimed to provide tangible benefits to the community in exchange for their cooperation 

with conservation efforts.  Project components included: (1) rural development and 

diversification of livelihoods; (2) community-based ecotourism; (3) education and awareness 

raising; and (4) strengthening stakeholder relationships.  Various project limitations were 

encountered, nevertheless, observable measures of success were evident.  To conserve 

endangered species in developing countries, some incentive must be provided to local 

communities.  ‘Community-conscious conservation’ is a term that I developed to describe 

multidisciplinary, on-the-ground conservation programs that work towards involving 

communities with conservation of endangered species and habitats.  Further efforts are also 

required to integrate local conservation efforts with regional and national conservation priorities 

and decision-making. 

 
Based on the preliminary results obtained (i.e., before comprehensive analyses of most data), I 

developed a conservation and management strategy for the Irrawaddy dolphin population in the 

Mekong River, which was adopted as national policy in Cambodia in January 2005.  The five 

management goals of this strategy are to: (1) reduce threats and mortality rates; (2) increase 

local education and awareness; (3) effectively manage dolphin-watching tourism; (4) continue 

research and monitoring; and (5) clarify regional and national management responsibilities.  

Based on a comprehensive analysis of my data and acknowledgement of biological and social 

considerations affecting conservation, I developed recommendations built on my original 

MDCP strategy.  These recommendations acknowledge that the Irrawaddy dolphin population 

that inhabits the Mekong River is very small, declining, and is in urgent need of effective 

management.  The recommendations identify the high priority activities urgently required to 

contribute towards the dolphins’ immediate and long-term conservation. 
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