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Project Partners & Collaborators 
 

I. Langkawi Development Authority (LADA) 

¶ Partnership for education and capacity building activities in Langkawi  

¶ Facilitate the conduct of workshop/talk in schools in Langkawi 
 

II. Department of Fisheries Malaysia (Perlis state office) 

¶ Assist in the capacity building among the fishermen in response to marine mammal 
stranding 

 
III. Fisheries Development Authority of Malaysia (Perlis state office) 

¶ Act as an intermediary to connect the project team members to the local fishermen, 
facilitate the acceptance of the project team members by the fishermen  

¶ Authorize the docking of research vessel at the fish landing jetty  
 

IV. Department of Irrigation and Drainage Malaysia (Perlis state office) 

¶ Invited/involved the project team to provide project findings, feedback and 
recommendation in the development of Perlis Integrated Shoreline Management Plan 
(ISMP) 

 
V. University of Malaya 

¶ Provide institutional support and technical support for data and statistical analysis  

¶ Offer equipment loan if needed 

¶ Act as a platform to recruit undergraduate/postgraduate students as volunteers and 
to build the capacity of the university students through public lecture 

 
VI. Choon Siew Elementary School, Perlis 

¶ Partner to generate awareness in marine mammals and the marine environment 
among elementary school kids 

¶ Invited the project team to host booth, workshop and talks ŀǘ ǘƘŜ ǎŎƘƻƻƭΩǎ ŀǿŀǊŜƴŜǎǎ 
events and career day 

 
VII. Perlis Nature and Wildlife (PNW) 

¶ Local NGO partner in Perlis for conservation capacity building and outreach activities 

¶ Provide fieldwork support when needed 

¶ Provide third-person dolphin sighting report and any stranding of marine mammals 
to the team when the team is not in the project area 

 
VIII. The Datai Langkawi (a beach resort) 

¶ Support capacity building of their in-house marine biologists/nature guides in marine 
mammals research and stranding response 

¶ Contribute to third-person marine mammal sighting report 
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Section 1:  
Summary   
The project was aimed at investigating the social structure and its underlying driving factors, ranging 
patterns, habitat use and connectivity of Indo-Pacific humpback dolphin (Sousa chinensis) 
population(s) between the Langkawi Archipelago and the Perlis-Kedah mainland in relation to 
anthropogenic pressures. Our research efforts aimed to increase understanding of the species social 
ecology using science to inform conservation effort of the species and its habitat in the project area. 
 
Four boat-based surveys were successfully conducted in the project area covering an area of 1,700 
km2 between August 2016 and August 2017 at tri-monthly intervals. A total of 54 humpback dolphin 
sightings were recorded. Findings show that humpback dolphins occurred in groups ranging from 1-
55 animals. Humpback dolphins were observed traveling most of the time during the sampling period 
and traveling groups were usually larger, with an average group size of 26 animals per group. 
Movements of humpback dolphins between Langkawi and Perlis were confirmed, however, no 
movement of humpback dolphins from Langkawi/Perlis to Kedah waters was documented. This 
suggest the possible separation of humpback dolphin populations in the area. Three core areas for 
humpback dolphins were identified (i.e., Kilim, Teluk Apau and Kuala Kedah respectively) and two of 
which (i.e. Kilim and Teluk Apau) overlapped with high levels of human activity.  
 
The project enabled the team to contribute the findings to the development of an Integrated Shoreline 
Management Plan (ISMP) for Perlis state, to safeguard the habitat of the marine mammals in the area. 
Apart from that, our submission for Langkawi to obtain the Important Marine Mammal Area (IMMA) 
status has been accepted (with necessary corrections) by the IUCN Marine Mammal Protected Areas 
Task Force.    
 

Introduction 
Dolphins offer unique importance to regional biodiversity and play an important role in aquatic 
ecosystem health. They are the sentinels of ocean health, because they have long lifespans and feed 
at a high trophic level (Bossart, 2011). Using dolphin as sentinels allows better description and 
management of impacts that ultimately affect animal and human health associated with the oceans. 
Langkawi and its adjacent Perlis-Kedah mainland waters host at least three commonly occurring 
coastal cetacean species, namely the Indo-Pacific humpback dolphin (Sousa chinensis), Irrawaddy 
dolphin (Orcaella brevirostris) and Indo-Pacific finless porpoise (Neophocaena phocaenoides). Their 
range overlaps with various intensive human activities in the area, especially around the Langkawi 
Archipelago, a UNESCO World Geopark and aŀƭŀȅǎƛŀΩǎ ǘƻǇ ǘƻǳǊƛǎƳ ŘŜǎǘƛƴŀǘƛƻƴ, and together with the 
adjacent mainland waters are intense commercial fishing grounds. This exposes the animals to 
multiple threats, such as habitat degradation/loss due to destructive commercial fishing methods, 
coastal developments and pollution, fishing gear entanglement, by-catch, collisions with high-speed 
vessel traffic and unregulated tourism activities. In the wake of many anthropogenic pressures that is 
threatening the dolphin population, there is an urgency to better understand and characterize the 
impact of human activities (disturbancesύ ƻƴ ǘƘŜ ǎǇŜŎƛŜǎΩ ƭƻŎŀƭ ǇƻǇǳƭŀǘƛƻƴΦ  
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Figure 1. The location of the project site comprising the Langkawi Archipelago and the adjacent 
mainland in the northwestern coast of Peninsular Malaysia, covering an area of 1,700 km2 (denoted 
by the blue outlined polygon). 
 
The project team along with funding support from the Conservation Leadership Program (CLP) 
embarked on a collaborative effort to study the social ecology of the humpback dolphins and the 
influence of human activities on the species. This project aimed at conducting research to achieve 
better scientific understanding of the species in order to lobby much needed conservation efforts for 
the species. Establishing ōŀǎŜƭƛƴŜ Řŀǘŀ ƻŦ ǘƘŜ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴΩǎ ǎƻŎƛŀƭ ǎǘǊǳŎǘǳǊŜ is one of the focuses 
of the project, to utilize social structure as a mechanism in managing and conserving a cetacean 
speciesΩ population. To the best of our knowledge, this is the first study of its type in Malaysia. This 
project also focused on the movement patterns, core area(s) and habitat use of the humpback 
dolphins, which helps to better assess and understand the degree of influence of human activities to 
the dolphin population.  All of these information play pivotal roles in developing targeted 
management measures that are tailored to the behavioural and habitat specialisations of the focal 
species to reduce the threats to their survival. This project is significant particularly with regards to 
ǘƘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎ ƻŦ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴ ǘƘŀǘ ǿŜǊŜ ǊŜŎŜƴǘƭȅ ǳǇƭƛǎǘŜŘ ǘƻ ά±ǳƭƴŜǊŀōƭŜέ ƻƴ ǘƘŜ L¦/b 
Red List of Threatened Species (Jefferson et al., 2017). In addition to conserving the charismatic 
humpback dolphin (a flagship species), it will have spillover benefits on other species and the greater 
marine environment (e.g. protecting their critical habitats offers protection to other taxa including 
fisheries resources).  
 
Beyond the social ecological understanding of the species, this project addressed lack of marine 
mammal and marine conservation awareness through talks and workshops with the local communities 
such as fishermen and school children. Research findings were also shared with the Department of 
Drainage and Irrigation Malaysia (Perlis state office), so as to be included in the development of the 
Integrated Shoreline Management Plan (ISMP) for Perlis. This project also served as a means to build 
local capacity among the public at all levels of society to ignite marine stewardship. 
 
The key partners involved in this project were the Department of Fisheries Malaysia (Perlis state office) 
and Fisheries Development Authority of Malaysia (Perlis state office) who helped connect the team 
with local fishermen and facilitate talks and workshops with them. Perlis Nature and Wildlife, a local 
NGO partner, was of great help during the project duration by providing fieldwork support and acted 
as an intermediary between the project team and the local communities.  
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Project members 
¶ Teoh Zhi Yi (27 years old) 

Ms. Teoh obtained her BSc (Hons) in Marine Science from Universiti Malaysia Sabah in 2014 and 
she just recently started her PhD journey in small cetaceans in University Malaya. Her major 
research experience has come through volunteering long-term for a cetacean research project at 
The MareCet Research Organization on the ecology of coastal cetaceans in Perak, Malaysia since 
2015 and also through this CLP project. The research work involves investigating the social and 
ecological aspects (e.g., population abundance, ranging patterns, movements, core habitat, and 
social affiliations and structures) of the three common coastal cetaceans in Malaysia, namely Indo-
Pacific humpback dolphin, Irrawaddy dolphin and the Indo-Pacific finless porpoise. After receiving 
the Future Conservationist Award by CLP in 2016, she landed her current position as the project 
ƭŜŀŘŜǊ ŦƻǊ aŀǊŜ/ŜǘΩǎ [ŀƴƎƪŀǿƛ 5ƻƭǇƘƛƴ wŜǎŜŀǊŎƘ tǊƻƧŜŎǘΦ Her role in this project is the team leader, 
whereby she administered the project operation, facilitated fieldwork and outreach activities, and 
led the process of data collection and analysis.  

 

¶ Kuit Sui Hyang (29 years old) 
Ms. Kuit graduated with a Bachelor of Science with Honours (Marine Science) in year 2012 from 
National University of Malaysia (UKM). She volunteered for Langkawi Dolphin Research (under the 
NGO MareCet) during her degree years, and worked as a Research Assistant for Matang Dolphin 
Research for 10 months in University Malaya, Malaysia. She is currently pursuing her PhD in 
University Malaya. The title of her PƘ5 ǎǘǳŘȅ ƛǎ ά9ŎƻƭƻƎȅ ƻŦ Ŏƻŀǎǘŀƭ ŎŜǘŀŎŜŀƴǎ ƛƴ ǘƘŜ aŀǘŀƴƎ 
aŀƴƎǊƻǾŜ CƻǊŜǎǘ wŜǎŜǊǾŜ ŀƴŘ ŀŘƧŀŎŜƴǘ Ŏƻŀǎǘŀƭ ǿŀǘŜǊǎέΦ ¢ƘŜ ŦƻŎǳǎ ƻŦ ƘŜǊ tƘ5 ǇǊƻƧŜŎǘ ƛǎ ǘƘŜ 
abundance, distribution, movement and range, habitat preferences, feeding ecology and human-
dolphin interactions of Indo-Pacific humpback dolphins and Irrawaddy dolphins in Matang, Perak. 
Her main role in this CLP project is to assist in fieldworks and data analysis.    
 

¶ Lee Sok Fen (27 years old) 
Graduated with a Bachelor Degree in Park and Recreation Science, Ms. Lee is currently completing 
ƘŜǊ aŀǎǘŜǊΩǎ ŘŜƎǊŜŜ ƛƴ {ƻŎƛŀƭ {ŎƛŜƴŎŜ ŀǘ ¦ƴƛǾŜǊǎƛǘƛ tǳǘǊŀ aŀƭŀȅǎƛŀΦ IŜǊ ǎǘǳŘȅ aims to apprehend 
ǘƘŜ ƭƻŎŀƭǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ǘƻǿŀǊŘǎ ŘǳƎƻƴƎǎΣ seagrass, and conservation in the Sibu-Tinggi 
Archipelago, Johor. She specializes in understanding the human dimensions in conservation, 
particularly in marine conservation (e.g., changes in ecosystem services, impacts on human well-
being, drivers of change in human behaviour, and governance issues like participation in decision-
making).  Utilizing her experience and interpersonal skills, her role is to help with outreaching 
efforts, such as communicating with the locals and addressing pressing social science needs in the 
implementation of the CLP project.  

 

¶ Ng Jol Ern (29 years old) 
Ms. Ng graŘǳŀǘŜŘ ǿƛǘƘ ŀ .ŀŎƘŜƭƻǊΩǎ ƻŦ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜ ƛƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ .ƛƻƭƻƎȅ ŦǊƻƳ ¦ƴƛǾŜǊǎƛǘƛ 
Sains Malaysia in 2012. Ever since then, she has been working as the Research Assistant and 
Outreach Coordinator in the MareCet Research Organization. Her responsibilities in the 
organization include assisting in cetacean and dugong field-based surveys and interviews to 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŜŎƻƭƻƎȅ ƻŦ ǘƘŜ ƭƻŎŀƭ ƳŀǊƛƴŜ ƳŀƳƳŀƭǎΩ ǇƻǇǳƭŀǘƛƻƴǎΣ ŀƴŘ ǇƭŀƴƴƛƴƎ ŀƴŘ ŘŜǾŜƭƻǇƛƴƎ 
education and outreach activities (e.g. events, lecturers, workshops). Capitalizing on her 
experiences, her role in this project is to provide assistance during fieldwork, and design and 
coordinate educational programmes for awareness raising.  

 

¶ Dr. Amy Then Yee Hui (39 years old) 
Dr. Amy graduated with a PhD in Fisheries Science from the Virginia Institute of Marine Science in 
2014 and has received rigorous training in statistical data analysis. She is currently a Senior 
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Lecturer in the Institute of Biological Sciences, University of Malaya, Malaysia. Her present 
research work has a marine conservation-based focus with emphasis on elasmobranchs and other 
marine megafauna. Her primary role in the project is to provide assistance in statistical analyses 
and editorial work.  

Section 2 
Aim and objectives  
The project aimed to understand the social ecology of the humpback dolphin population in the 
Langkawi Archipelago and the adjacent mainland in relation to anthropogenic pressures, so as to 
assess the conservation status and needs for the species.  
 
More specifically, the objectives of this project are: 
i. Obtain baseline data of thŜ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴΩǎ ǎƻŎƛŀƭ ǎǘǊǳŎǘǳǊŜ ƛƴ [ŀƴƎƪŀǿƛ ŀƴŘ ǘƘŜ ŀŘƧŀŎŜƴǘ 

mainland waters 
ii. Determine the humpback dolphinsΩ ranging patterns and habitat use in Langkawi and the adjacent 

mainland waters, and assess connectivity of dolphins between these two habitats 
iii. Identify and quantify human activities and the overlap with dolphin distribution in the Langkawi 

Archipelago and adjacent mainland 
iv. Create conservation awareness among the local stakeholders and engage them in marine 

conservation and local management planning 
 

Changes to original project plan 
The team extended the boat survey duration from two weeks to three weeks, after reviewing carefully 
the initial proposed survey duration during our first survey in August 2016. The extension of boat 
survey duration was to ensure the complete and equal coverage of the project area which is big, at 
approximately 1,700 km2.  
 
¢ƘŜ ǇǊƻƧŜŎǘΩǎ ŦƛǊǎǘ ƻōƧŜŎǘƛǾŜ Ƙŀǎ ƻƴƭȅ ōŜŜƴ ǇŀǊǘƭȅ ŀŎƘƛŜǾŜŘ ŘǳŜ ǘƻ ǎƻƳŜ ǳƴŜȄǇŜŎǘŜŘ ƻǳǘŎƻƳŜǎ ŦǊƻƳ 
the surveys. 5ŀǘŀ όƛΦŜΦ ǇƘƻǘƻǎ ƻŦ ŘƻƭǇƘƛƴǎΩ ǊƛƎƘǘ ŀƴŘ ƭŜŦǘ ŘƻǊǎŀƭ Ŧƛƴǎύ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ 
Langkawi waters and adjacent Perlis-Kedah waters. The team completed the photo-identification and 
cataloguing for the Perlis-Kedah waters for all four surveys, in which we then discovered the low re-
sighting rate of humpback dolphins in Perlis-Kedah waters (highest re-sight of 3 times per individual 
was observed). This is probably due to the low encounter rate of humpback dolphins during the 
surveys, whereby the team did not have any humpback dolphin sightings for certain days. This 
situation hampered the social structure analysis which requires a minimum of 5 re-sights for each 
individual (Louis et al., 2015). Therefore, social structure of humpback dolphins in the Perlis-Kedah 
waters could not be ascertained within the time frame of this project.  
 
As for Langkawi, we accumulated a large amount of data for photo-identification. The photo-
identification has however been time consuming, as the process is tedious and meticulous. Some of 
our time were also dedicated for outreach programs. ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ŎƻǳƭŘƴΩǘ Ǌǳƴ ǘƘŜ ǎƻŎƛŀƭ ǎǘǊǳŎǘǳǊŜ 
analysis. Fortunately, we managed to recruit an intern recently, who is currently helping us with the 
photo-identification processing.  
 

Methodology  
Objective (i) 
In August and November 2016, and April and August 2017, boat-based surveys were conducted in 
Langkawi and its adjacent Perlis-Kedah mainland waters. Except for August 2016, the other three 
surveys lasted for three weeks each. Search effort for dolphins around Langkawi was focused on areas 
with known dolphin occurrences, based on previous studies (Ponnampalam and Jamal Hisne, 2011; 
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Ponnampalam et al., 2014). Search effort for dolphins in the adjacent Perlis-Kedah coastal waters 
utilised parallel transect lines that were designed to search for dolphins systematically as no prior 
study has been conducted in the area (indicated in Figure 2 below).   
 

 
Figure 2. Transect lines used for searching humpback dolphins systematically in the project site  
 
Surveys took place between 0800 to 1300 hours each day and in sea states of 3 or less on the Beaufort 
scale. Search effort was conducted in a manner whereby three observers were positioned differently 
at the observation deck ς one positioned at the bow and two others scanning the water in a 90° arc 
from the bow of the vessel to the port and starboard sides of the boat respectively from a customised 
raised platform on the vessel. Search effort was expended by alternating between marine binoculars 
with built-in compass and the naked eye.  
 
When a dolphin group was encountered, a GPS waypoint was marked and our research vessel 
approached the group from the back or at a parallel direction slowly to avoid crossing their path or 
ŎǳǘǘƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ƎǊƻǳǇΦ .ƻǘƘ ǘƘŜ ƭŜŦǘ ŀƴŘ ǊƛƎƘǘ ǎƛŘŜǎ ƻŦ ǘƘŜ ŘƻƭǇƘƛƴǎΩ ŘƻǊǎŀƭ Ŧƛƴǎ ǿŜǊŜ ǇƘƻǘƻƎǊŀǇƘŜŘ 
using a DSLR digital camera with 70-300 mm telephoto zoom lens. Data such as group size and initial 
behaviour of the dolphin group (e.g. feeding, foraging, resting, traveling, socializing and milling) were 
concurrently observed and recorded. Data on human activities (e.g. location, quantity and types) were 
also recorded throughout the survey.  
 
Table 1. Dolphin behavioural description (adopted from Sutaria, 2009 and Parra, 2005) 

Behaviour state Description 

Feeding Individuals moving in various directions without an obvious pattern. Dolphins 
diving frequently and over an extended time (approximately 40 seconds ς 1 
minute), often preceded by fluke up or peduncle arches. Dolphins seen 
pursing prey (e.g. fish jumping out of the water) or carrying a fish in the 
mouth.   

Foraging Dolphins display some of the feeding description, however less criteria are 
met.  

Traveling Dolphins moving in one direction with a regular pattern of surfacing and 
diving. They swim more or less at the same speed. 
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Resting Dolphins remain on the surface with short and slow dives and in the same 
location. Level of activity is low.  

Socializing Individuals maintain in close proximity, and display physical interactions and 
body contact (e.g., body rubbing, belly up, tail slap). Sometimes aerial display 
can be observed, such as leaping and breaching. 

Milling Dolphins moving slowly with no apparent direction. They display low level of 
activity and no aerial displays is observed. 

 
 
Photographs of the dolphinsΩ dorsal fins taken during boat-based surveys were photo-identified and 
catalogued (i.e. sort, crop, upload into a customized Microsoft Access database, and match), whereby 
the quality of the photographs were assessed, examined and sorted into four scores (Oudejans et al., 
2015). The scores range from one to four which are poor, fair, good and excellent respectively. The 
quality is graded depending on criteria such as the focus, angle of the animal, and contrast between 
the dorsal fin and background. The photos were also graded according to the distinctiveness of the 
fins based on the intensity of scarring of the dorsal fin. Only good photos of dolphin individuals which 
was re-sighted at least 5 times were included in the analysis. Analysis were conducted to test the 
correlation between group size and the dolphin behaviour by using the Kruskal Walis test.  

 
Objective (ii) & (iii) 
Data of dolphin sightings (i.e. location, behaviour and human activities) during boat-based surveys as 
described in Objective 1 were used to achieve objectives (ii) and (iii). Using the sighting location data 
of the humpback dolphin group, the ranging pattern of the dolphins was determined using fixed kernel 
methods in ArcGIS software (Hung, 2008; Peter et al., 2016). The representative range area of the 
dolphin group and the core area of the species were calculated by the kernel density estimate at 95% 
and 50% utilization distribution levels respectively. Once the core area(s) were ƛŘŜƴǘƛŦƛŜŘΣ ǘƘŜ ŘƻƭǇƘƛƴǎΩ 
behavioural data were correlated, whereby the distribution of dolphins engaging in different 
behavioural states was plotted in ArcGIS and overlaid with the map of the core area. This helped with 
the identification of the importance of different areas for different dolphin activities. 
 
Dolphin individuals catalogued in the Microsoft Access database were cross-compared for any 
matches in individuals sighted in Langkawi and the Perlis-Kedah mainland waters to determine the 
degree of connectivity between these areas.  
 
Human activities recorded during boat-based surveys were mapped into ArcGIS illustrating the type 
of human activities and quantities. This was then overlaid with dolphin sightings data to determine 
the magnitude of overlap.  

 
Objective (iv)  
Specifically designed lectures and workshops catering to different sectors were conducted with the 
local communities (e.g. fishermen, students, local communities, governmental agency) in the project 
site. Apart from lectures and workshops, the team also included role play sessions (e.g. marine 
mammals stranding response) and interactive games (e.g. how to be a dolphin researcher, matching 
of dolphin dorsal fins). Waterproof stickers with information on marine mammal strandings were also 
distributed to the local fishermen. Interviews with fishermen were also conducted to gauge their 
perceptions and willingness to be involved in marine mammal conservation. We also promoted citizen 
science program in which we encouraged the locals to report marine mammal sighting and stranding 
cases to an online platform developed by the MareCet Research Organization 
(http://marecet.org/report-a-sighting) or through our local champion, Perlis Nature and Wildlife. 
Beyond outreach activities, the team shared and contributed the preliminary research findings to 
governmental agencies such as the Department of Drainage and Irrigation Malaysia (Perlis state office) 

http://marecet.org/report-a-sighting
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for the development of an integrated shoreline management plan. Interesting findings/observations 
from our surveys ǿŜǊŜ ŀƭǎƻ ǿƛŘŜƭȅ ǎƘŀǊŜŘ ƻƴ aŀǊŜ/ŜǘΩǎ Facebook page 
(https://www.facebook.com/marecetresearchorganization/), in the form of photos and videos with 
relevant information.  
 

Outputs and Results 
hōƧŜŎǘƛǾŜ мΥ hōǘŀƛƴ ōŀǎŜƭƛƴŜ Řŀǘŀ ƻŦ ǘƘŜ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴΩǎ ǎƻŎƛŀƭ ǎǘǊǳŎǘǳǊŜ in Langkawi 
and the adjacent mainland water 
A total of 4270.8 km of effort, amounting 395.9 hours of observations in 54 days was spent on effort 
searching for Indo-Pacific humpback dolphins in the project area across 4 surveys. We encountered 
54 groups Indo-Pacific humpback dolphins, whereby Langkawi waters recorded 35 humpback dolphin 
sightings, while the adjacent Perlis and Kedah mainland waters recorded 12 and 7 humpback dolphin 
sightings respectively.  
 
Table 2. Breakdown of survey effort according to month and the breakdown of the number of sightings 
according to the location of the project area 

Survey dates Effort (km) Effort (hours) Indo-Pacific humpback dolphin 

Langkawi Perlis Kedah 

22 ς 31 August 
2016 527.2 43.9 2 4 1 

20 November ς 
10 December 
2016 

1590.4 127.1 10 3 0 

2016 Subtotal 2117.6 171.0 13 7 1 

14 April ς 04 May 
2017 1308.1 106.0 10 0 5 

01 ς 21 August 
2017 1295.1 118.9 13 5 1 

2017 Subtotal 2603.2 224.9 23 5 6 

Grand Total 4270.8 395.9 36 12 7 

 
To date, we have catalogued up to 190 animals for the adjacent Perlis-Kedah mainland waters, not 
inclusive of calves (which are treated as unmarked animals). While most individuals were sighted once, 
some were sighted twice. Individuals that were re-sighted were seen between the months in which 
our surveys took place, as well as between days during our surveys (examples shown in Figure 3, 4 and 
5 below). The low re-sighting rate is most likely due to the low encounter rate of humpback dolphin 
during the surveys.  More surveys are needed to collect sufficient data to enable social structure 
analyses that requires at least a five re-sighting frequency per individual. However, the present data 
has given insight into the distribution and movement of some individuals within our project area.  
 

https://www.facebook.com/marecetresearchorganization/
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Figure 3. Re-sights of individual LGK-11-RDF-025 across months during our surveys 
 

 
Figure 4. Re-sights of individual KPE-16-RDF-052 across different months during our surveys 
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Figure 5. Re-sights of individual KPE-16-RDF-072 across different days during our surveys 

 
Some individuals were sighted in small groups while some were sighted in larger groups. Group sizes 
varied from 1 ς 55 animals (Figure 6), with a mean group size of 15.8 (± 2.1), N = 54. Most sightings of 
the humpback dolphins usually comprised groups of 1 ς 10 individuals, with 18.5% of observations 
consisting of two dolphins, 9.3% consisting of a single dolphins, and 5.5% consisting of three dolphins 
(Figure 7). 
 

 
Figure 6. Frequency distribution of estimated group sizes of the Indo-Pacific humpback dolphins in the 
project area 
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Figure 7. Frequency distribution of estimated group sizes of the Indo-Pacific humpback dolphins in the 
project area within group size of 10 
 
Group size and group behavioural state were not independent for the entire data set (non-parametric 
Kruskal-Wallis test, chi-squared = 23.156, df = 6, p-value = 0.000746). Based on the observations of 
the local humpback dolphin population, six main behavioural states were defined: 1) traveling, 2) 
feeding, 3) foraging, 4) socializing, 5) milling, and 6) resting. During the sampling period, traveling 
(29.6%) was the most observed activity, followed by foraging (18.5%) and feeding (18.5%) (Table 3 & 
Figure 8). Figure 9 shows that majority of the traveling humpback dolphin groups comprised 10-20 
animals with an average group size of 26 animals per group (± 3.9, N = 16). The larger traveling groups 
encountered were usually nursery groups, which consist more number of juveniles and calves. Mother 
and calf pairs swam in tight groups (not more than 2 m apart), while some juveniles were seen 
swimming together in a group of between two to five individuals. Most feeding and foraging groups 
comprised less than 10 animals, with an average group size of 16 (± 6.0, N = 10) and 10 (± 3.1, N = 10) 
respectively.  
 
Table 3. Number of groups, minimum and maximum sizes, and mean group size of Indo-Pacific 
humpback dolphin for each behavioural state 

Behavioural 
state 

No. groups Minimum size Maximum size Mean group size 

Traveling 16 4 52 26.3 (± 3.9) 

Feeding 10 2 55 16.7 (± 6.0)  

Foraging 10 1 25 10.4 (± 3.1) 

Socializing 6 2 32 16.2 (± 4.7) 

Milling 4 1 2 1.3 (± 0.3) 

Resting 4 2 38 14.0 (± 8.5) 

Undetermined 4 1 2 1.8 (± 0.3)  
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Figure 8. Frequency of each behavioural state observed for the Indo-Pacific humpback dolphin in the 
project area   
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Frequency distributions of estimated group sizes of Indo-Pacific humpback dolphin for a) 

Traveling; b) Feeding; and c) Foraging 

a) b) 

c) 
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Objective 2: Determine the humpback dolphinsΩ ranging patterns and habitat use in 
Langkawi and the adjacent mainland waters, and assess connectivity of dolphins between 
these two habitats 
Figure 10 shows the representative range (at 95% UD) and core area (at 50% UD) of Indo-Pacific 
humpback dolphin groups. Three core areas were identified, concentrated in the northeastern and 
eastern sides of Langkawi, as well as the Kuala Kedah river mouth. These core areas are named as 
Kilim, Teluk Apau and Kuala Kedah respectively. The humpback dolphins were found in waters that 
ranged from 1.0 ς 26.4 m deep, with a mean water depth of 7.4 m (± 0.70 m). Most of the sightings 
(78%, N = 54) took place in waters that were less than 10 m depth, whereby only one group was 
sighted in a water depth of 26.4 m.  
 

 
Figure 10. Core areas (defined by the dark brown coloration) and representative ranges (delineated 
by the lighter orange colour) of Indo-Pacific humpback dolphin estimated using fixed kernel at 50% 
and 95% utilization distribution respectively 
 
Visual examination of our combined humpback dolphin behaviour sightings data and the core areas 
plotted on to a map showed that different core areas were used differently by the humpback dolphin 
groups (Figure 11). For instance, humpback dolphins showed more traveling behaviour (33.3%), 
followed by foraging and feeding behaviour (27.7%) in the Teluk Apau core area (N = 18). Likewise, 
humpback dolphins were observed to be traveling (57.1%) in the Kilim area most of the time (N = 7). 
On the contrary, Kuala Kedah area was observed to have more feeding and foraging behaviour (66.7%) 
exhibited by the humpback dolphins (N = 6). Figure 13 shows photos taken of humpback dolphins 
feeding.  
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Figure 11. Behavioural events of Indo-Pacific humpback dolphin occurred in the core areas 

  

  

Figure 12. Frequency of humpback dolphin behaviours in the three core areas respectively 
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Figure 13. Indo-Pacific humpback dolphins fed on a & b) garfish, c) catfish body and d) octopus 

 
Figure 14. Blue circle denoting the absence of Indo-Pacific humpback dolphin sightings just north of 
Kuala Kedah 
 
Indo-Pacific humpback dolphins were found all year round throughout almost the entire project area. 
The distribution of humpback dolphin was absent in the area just north of Kuala Kedah (Figure 14).  
¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜǊŜ Ǉƻǎǎƛōƭȅ ŜȄƛǎǘǎ ŀƴ άƛƴǾƛǎƛōƭŜ ōƻǳƴŘŀǊȅέ ǘƘŀǘ ǎŜǇŀǊŀǘŜǎ ǘƘŜ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴ 
population into two sub-populations, whereby the Kuala Kedah humpback dolphins are possibly a 

a) b) 

c) d) 
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separate sub-ǇƻǇǳƭŀǘƛƻƴ ǿƘƻǎŜ ǊŀƴƎŜ ŜȄǘŜƴŘǎ ŦǳǊǘƘŜǊ ǎƻǳǘƘ ŀƴŘ ƻǳǘ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘΩǎ ǎǘǳŘȅ ŀǊŜŀΦ ¢Ƙƛǎ 
suggestion is also based on the movements of photographically identified humpback dolphins 
between the three areas (i.e. Langkawi, Perlis and Kedah). Movements of humpback dolphins between 
Langkawi and Perlis are known to occur based on cross-matching of photo-catalogue between these 
areas (Table 4 & Figure 15), while there was no match of humpback doƭǇƘƛƴǎΩ ŘƻǊǎŀƭ Ŧƛƴǎ ōŜǘǿŜŜƴ 
Langkawi-Perlis and Kuala Kedah to date. However, more surveys and further investigations are 
required to confirm the hypothesis, as the encounter rate of humpback dolphins in Kuala Kedah 
waters during the project sampling period was low.  
 
Table 4. Humpback dolphin individuals sighted in Langkawi and Perlis waters 

Dolphin individual ID/nickname Langkawi sighting date Perlis sighting date 

LGK-11-RDF-025 09/05/2011 29/08/2016 
LGK-11-RDF-043 09/05/2011 29/08/2016 
Keyhole 27/11/2016 04/12/2016 
Table Mountain 16/12/2012 13/08/2017 
Fan Belt 07/08/2017 13/08/2017 

 
 

  
LGK-11-RDF-025    LGK-11-RDF-043 

   
Keyhole     Table Mountain    
 

 
 
 
 
 
 
 
 
 

Fan Belt 
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Figure 15. Movement of dolphin individuals between Langkawi and the adjacent Perlis waters 
 
The estimated range of movement of the humpback dolphins observed between two areas ranged 
from 12.1ς 32.1 km. Individual LGK-11-RDF-025 recorded the longest movement of 32.1 km between 
the two areas, followed by LGK-11-RDF-043 (31.9 km), Keyhole (31.2 km), Fan Belt (25.80 km), and 
Table Mountain (12.06 km). Fan Belt is an individual that was always sighted swimming alone, keeping 
a distance (approximately at least 15 m) from the other dolphin individuals within its pod. It is named 
after the injury inflicted by a discarded fanbelt from parts of a boat engine.  
 

Objective 3: Identify and quantify human activities and the overlap with dolphin distribution 
in the Langkawi Archipelago and adjacent mainland 
Human activities recorded in the project areas are classified into two classes, namely vessels and 
fishing gears (Table 5): 
Table 5. Human activities observed in the project area during surveys 

Vessel Fishing Gear 

Outboard boat Crab net 
Inboard boat Trammel net 
Longtail boat Gill net 

High speed ferry Drift net 
Roll-on/Roll-off vehicle ship Hook and Line 

Trawler  Fish trap  
Purse seine Fish aggregation device 
Tug boat  

Barge  
Dredger  

Yacht/Catamaran  
Tour boat  

Jetski  

 
Figure 16 shows that some areas such as the river mouth of Kuala Perlis and the nearshore areas of 
northeastern to southeastern Langkawi have higher levels of human activities. When overlapped with 
ǘƘŜ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴǎΩ ŎƻǊŜ ŀǊŜŀǎΣ ǘƘŜ YƛƭƛƳ ŀƴŘ ¢Ŝƭǳƪ !Ǉŀǳ ŎƻǊŜ ŀǊŜŀǎ ŀǇǇŜŀǊŜŘ ǘƻ ƻŎŎǳǊ ƛƴ ŀǊŜŀǎ 
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with high levels of human activity (Figure 17). The zonation of different human activities (Figure 18) 
shows that tour boats were usually concentrated in the northeastern part of Langkawi, while fishing 
activities were observed throughout the project area with certain areas being more extensively used. 
Apart from that, based on our visual observation of the humpback ŘƻƭǇƘƛƴǎΩ ōŜƘŀǾƛƻǳǊŀƭ ǊŜǎǇƻƴǎŜ 
towards human activities, the dolphins did not show much behavioural change except for occasional 
avoidances (e.g. swam away from vessels, took longer dive) or surfing the wake created by the boat/ 
aerial display. However, visual observations of dolphin behaviour has its limitation as dolphins spend 
most of their time underwater, Therefore, further investigation on the impact of human activity on 
the dolphin population should be carried out by studying the acoustic ecology, as they rely heavily on 
sound communication, navigation and feeding.  
 

 
Figure 16. Distribution and intensity of human activities recorded during boat surveys 
 

 
Figure 17. Overlap ƻŦ ǘƘǊŜŜ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴǎΩ ŎƻǊŜ ŀǊŜŀs with the distribution of human activities 
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Figure 18. Map showing the different usage of human activities such as tour boat areas, ferry route 
and fishing area in certain areas based on survey observation 
 

Objective 4: Create conservation awareness among the local stakeholders and engage them 
in marine conservation and local management planning 
Outreach workshops and activities were conducted to encourage and promote interest and awareness 
among the stakeholders to take part in the effort of conserving the marine mammals and their greater 
environment. Beyond instilling awareness, we trained local stakeholders from different fields to 
participate in our citizen science programs and project fieldwork in order to build local capacity. Eleven 
activities were conducted between September 2016 ς March 2018, with a total of 13 stakeholders 
being identified and engaged. It was estimated that 349 people were reached via our activities. The 
stakeholders included the general public, coastal communities, fishermen, schools, nature guides, 
hotel operators, NGOs and governmental agencies. Table 4 below summarizes the awareness and 
capacity building activities that we carried out throughout the project duration. 
 
Table 5. Activities conducted by the team to promote awareness and build local capacity for research 
and conservation 

Activity Purpose Date Location Targeted audience Estimated 
attendance 

Meeting with 
village heads 
and local 
government 
agencies 

To better 
understand the 
local 
communities and 
to gain their trust 
and acceptance 
of our presence in 
the area 

12 - 13 
January 
2017 

Perlis 1) Village head 
2) Department of 

Fisheries Perlis 
3) Fisheries 

Development 
Authority of 
Malaysia 
(Perlis) 

13 
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Fishermen 
interview 

To gauge their 
perception on 
marine mammals 
conservation and 
further 
understand the 
fishing practice in 
the area 

25 March 
2017 

Perlis 1) Fishermen 20 

Sharing and 
training 
workshop 

To share general 
information on 
cetaceans and 
train them on 
marine mammal 
stranding 
response 

26 March 
2017 

Perlis 
 

1) Fishermen 
2) Coastal 

communities 

10 

Meeting with 
local 
government 
agency 

To propose and 
discuss 
partnership for 
marine education 
program in the 
local schools 

9 August 
2017 

Langkawi 1) Langkawi 
Development 
Authority 

2 

First 
roundtable 
discussion for 
the 
development 
of Integrated 
Shoreline 
Management 
Plan (ISMP) in 
Perlis 

To contribute 
findings and 
suggestions on 
the development 
of ISMP Perlis  

28 
September 

2017 

Perlis 1) Department of 
Irrigation and 
Drainage 
(Perlis) 

20 

School 
outreach 
program (talk 
and 
interactive 
activities) 

To share 
knowledge about 
marine mammals 
and instil 
conservation 
awareness 

1 October 
2017 

SJK (C) 
Choon 
Siew, 
Perlis 

1) Primary school 
children (age 6 
ς 12) 

2) School teachers 
3) Parents 

80 

Lecture with 
university 
students 

To share research 
experience, CLP 
project and 
findings 

19 
December 

2017 

University 
of Malaya 

1) Undergraduate 
students 

25 

Second 
roundtable 
discussion for 
the 
development 
of Integrated 
Shoreline 
Management 
Plan (ISMP) in 
Perlis 

To contribute 
findings and 
suggestions on 
the development 
of ISMP Perlis  

8 January 
2018 

Perlis 1) Department of 
Irrigation and 
Drainage 
(Perlis) 

20 
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Sharing and 
training 
workshop 
(invited by the 
Department of 
Fisheries 
Malaysia, 
Perlis) 

To share general 
information on 
cetaceans and 
train them on 
marine mammals 
stranding 
response 

26 
February 

2018 

Perlis 1) Fishermen 
2) Department of 

Fisheries 
Malaysia, Perlis 

120 

Third 
roundtable 
discussion for 
the 
development 
of Integrated 
Shoreline 
Management 
Plan (ISMP) in 
Perlis 

To improve and 
finalize the draft 
of ISMP Perlis  

12 March 
2018 

Perlis 1) Department of 
Irrigation and 
Drainage 
(Perlis) 

20 

Volunteer 
recruitment 

Volunteers are 
recruited to 
participate in 
cetacean 
research 

Throughout 
the project 
duration 

Langkawi 
and the 
adjacent 
mainland 

1) General public 
2) NGOs 
3) Nature guides/ 
ǊŜǎƻǊǘΩǎ ƛƴ-
house marine 
biologist 

19 

TOTAL     13 349 

 
 
The workshops conducted with fishermen on 26 March 2017 and 12 March 2018 in Perlis aimed to 
share general information on cetaceans, some key preliminary findings from the research project, 
train them to handle stranded marine mammals in the event of stranding cases, and to introduce and 
encourage them to participate in our Citizen Science programs ς Marine Mammals Sighting Network 
and Reporting of Stranded of Marine Mammals. The idea of these programs was to enable us to collect 
secondary data on the occurrence and distribution of cetaceans in the project area, to document the 
stranding events (which are poorly known in Malaysia) and hopefully enable tissue collection from the 
dead animals. We also hope that by participating in the citizen science program, it would spark their 
interest in safeguarding the marine mammals and the marine environment. Outreach materials (i.e. 
waterproof sticker with information) were distributed to the participants at the end of the workshops 
(Figure 19). Ever since the workshop, we have received increasing marine mammals sighting and 
stranding reporting. We received a total of seven reports of stranded marine mammals and 11 live 
sightings in the project area to date.  
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Figure 19. Waterproof stickers in the local Malay language for the fishermen after the workshops 
(printed in two sizes) 
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A marine education classroom session was conducted in a local primary school in Perlis on 1 October 
2017, which encompassed a series of talk and interactive activities. The program was designed 
specifically to cater for school children, where we segregated the classroom into three sections with 
the following themes: 1) how to be a dolphin researcher, 2) learn about marine mammals; and 3) 
threats to marine mammals and how to help. The activities involved games and engaging talks with 
various photos and tools (i.e. figurine and cetacean skulls) to facilitate the understanding of the 
subject. The response was good and we were invited to deliver similar programs in other schools. After 
touring the classroom, the school children were asked to answer some simple questions and write 
their wish for the ocean. This was to gauge if they understood what was taught and shared in the 
classroom and if the activity had made an impact in creating awareness among the school children. 
Generally, the outcome was that the school children were able to differentiate between a dolphin and 
fish, and they understood the importance of the marine mammals in the ecosystem. Most of the 
wishes written were that they hoped their future generations will be able to enjoy viewing the marine 
mammals and other marine organisms in the wild. Some of them even pledged and encouraged 
people to be vigilant about their waste.    

Figure 20. The questions and wishes/pledges (in the Chinese language) answered and written by the 
school children 
 

Communication & Application of results 
Throughout the project duration, we communicated regularly with the Langkawi Development 
Authority (LADA) and the Department of Fisheries Malaysia (Perlis state office), always keeping them 
informed of our activities and interest to conduct awareness workshops with the local communities. 
In collaboration with the latter, we conducted workshops with fishermen and some of the officers 
from their department. During the workshops, we shared our research findings, and photos with very 
deformed dorsal fins that are caused by fishing gear or boat propeller strikes taken throughout our 
surveys. In order to raise awareness, waterproof stickers designed by our team member which consists 
key information were also distributed to the fisheries officers, fishermen and coastal communities. 
Separately, our research findings ŀƴŘ ǘƘŜ ǘŜŀƳΩǎ ƛƴǇǳǘǎ were communicated to the Department of 
Irrigation and Drainage Malaysia (Perlis state office) for the development of an Integrated Shoreline 
Management Plan (ISMP) for Perlis.  
 
In 2016, news broke of a RM1.2bil (approximately USD 289 mil) mega-development project taking 
place at the estuary at Kuala Kedah (our project area). The project development plans involved sea 
filling (land reclamation) of an area we identified as a dolphin core feeding area. Our team had also 
delivered letters of concern on the matter, supported with our research findings to several local and 
federal governmental agencies (i.e., Kedah State Government, Department of Environment, and the 
Ministry of Natural Resources and Environment [now the Ministry of Water, Land and Natural 
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Resources]). Our concerns were also communicated to the local newspapers, which was then 
published in print and online.  
 
We also delivered talks/workshops with the local schools and universities, sharing some of our 
research findings and research experience. This was to instil marine conservation awareness and 
hopefully to inspire more youth to be involved in marine mammal research and conservation work. 
Beyond students, we also shared our findings and photos to the ƎŜƴŜǊŀƭ ǇǳōƭƛŎ ǘƘǊƻǳƎƘ aŀǊŜ/ŜǘΩǎ 
events (e.g., booths and exhibitions) as a platform to spread awareness. Additionally, we plan to 
publish our findings in peer-reviewed scientific journals and present them at the Biennial Conference 
of the Society of Marine Mammology in 2019 in Barcelona, Spain.  
 

Monitoring and Evaluation 
Research 

¶ Fieldwork was evaluated based on the successful execution of all boat surveys, sightings of 
humpback dolphin and the collection of necessary data. 

¶ Methods was guided and approved by an international researcher from India, Dr. Dipani who 
visited the project area in August 2016.  

¶ The outcomes of the data processing and analyses acted as indicators to monitor and evaluate the 
project: 
a) tƘƻǘƻǎ ƻŦ ŘƻƭǇƘƛƴΩǎ ŘƻǊǎŀƭ Ŧƛƴǎ ǿŜǊŜ ǎƻǊǘŜŘΣ ƎǊŀŘŜŘΣ ƛŘŜƴǘƛŦƛŜŘ and matched. Photo-catalogue 
ƻŦ ŘƻƭǇƘƛƴǎΩ ŘƻǊǎŀƭ Ŧƛƴǎ for the Langkawi and the adjacent mainland waters was developed. 

b) Dolphin core area(s) was identified and displayed on the map, indicating the location and 
function(s) of the area. 

c) The degree of connectivity between the Langkawi and adjacent mainland humpback dolphin 
population(s) was estimated through the matching of dorsal fins.  

d) Overlay map of human uses and core dolphin occupancy was generated. 
 
Conservation and outreach efforts 

¶ Workshops and lectures were conducted throughout the project duration. The efficacy was 
measured by the number of workshops conducted, number of participants attended, the 
participant category (i.e. fishermen, students, local communities, and governmental agency), and 
the response of the participants (level of engagement and interaction).  

¶ Conservation and outreach efforts were also evaluated based on the number of capacity built. It 
was described by the number and the different sector of people participated in our project 
through volunteering and citizen science program (third part sighting report).  

¶ Regular communications and findings were delivered and shared with the local stakeholders. It 
was assessed based on the number of sectors of local stakeholders engaged (e.g. fishermen, 
students, governmental agency, coastal communities) and the ŀŎŎŜǇǘŀƴŎŜ ƻŦ ǘƘŜ ǘŜŀƳΩǎ ŦƛƴŘƛƴƎǎ 
and recommendations by the governmental agencies.   
 

Achievements and Impacts 
a) Established baseline social ecology data for humpback dolphins in the project area 

Only a few studies have investigated the social structure of humpback dolphins throughout their 
entire global range, indicating the lack of such information. This applies to Malaysia as well, 
whereby this project appears to be the first study of its type. Therefore, this project contributed 
to the national and global knowledge pool of this species. In addition, this project contributed to 
the initiation of cetacean research in the adjacent Perlis-Kedah mainland waters, as no prior 
cetacean studies had been conducted in the area. Through this study, we laid the foundation and 
open up for more areas of research to be studied in the future (e.g., acoustic and genetics studies). 
All these allow for better understanding of the species which leads to effective targeted species 
conservation.   
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b) Unprecedented and valuable approach for cetacean research and conservation in Malaysia 

This project offers a fresh perspective in the conservation field particularly for cetacean 
conservation, as traditionally conservation is evaluated using population abundance. This project 
can contribute towards the development of management measures that are tailored to the 
behavioural and habitat specialisations of the focal species, which would be more effective.  

 
c) Vocalization of concerns about a mega-development project in Kuala Kedah (project area) 

In June 2017, the team delivered letters of concern supported with the projectΩǎ findings to several 
local and federal governmental agencies, and local newspapers to express our objection toward a 
RM1.2bil (~USD 289 mil) mega-development project in Kuala Kedah. The project had already 
reclaimed a coastal area of 1 km out to sea and planned to reclaim about 123 acres of the coastal 
area. The development site is in close proximity to the locations of our frequent dolphin sightings 
and most importantly, the area was observed to be a feeding ground. The development project 
had been issued a temporary stop work order by the government, however we will continue to 
monitor and assist the government in the assessment of the project (where needed), and we will 
continue to raise our concerns publicly should any further work on the project resume.  
 

d) Selected as a part of the working group for the development of an Integrated Shoreline 
Management Plan (ISMP) in Perlis  
We were invited by the Department of Irrigation and Drainage Malaysia (Perlis state office) to be 
part of the working group in order to develop an Integrated Shoreline Management Plan (ISMP) 
in Perlis. We participated in several roundtable discussions to assist with the plan by providing our 
project findings and recommendations. The ISMP was finalized and submitted to the federal 
government, and is currently waiting to be reviewed and approved. We hope that with this ISMP, 
the wellbeing of the dolphins will be taken into account in any future coastal development plans.  

 
e) Stakeholders involvement, cooperation and capacity building 

Since the initiation of the project, we have recruited and trained 19 volunteers from different 
sectors (e.g., NGO members, marine biologist, nature guides, university students, fishermen, and 
general public) and ages in marine mammal research. These volunteers continue to support our 
project through further volunteering or spreading the word among their friends and family. A 
previous volunteer has now gone on pursue her doctoral research in acoustic ecology.  We had 
conducted talks and workshops to train and encourage local stakeholders to participate in our 
citizen science program (e.g. third party marine mammals sighting report, marine mammals 
stranding report). We have received increased sighting reports and volunteering requests. We 
were also invited to deliver more talks and workshops to fishermen by the Department of Fisheries 
Malaysia (Perlis state office), local schools and university.  

 
f) Project areaΩǎ ƴƻƳƛƴŀǘƛƻƴ ŀǎ ŀƴ L¦/b Important Marine Mammal Area (IMMA) is accepted 

Our team submitted an application in April 2018 to nominate the project area, Langkawi and its 
adjacent mainland waters as an Important Marine Mammal Area (IMMA) (http://www.iu cn-
csg.org/index.php/page/2/). The status of IMMA is a global initiative developed by the IUCN 
Marine MamƳŀƭ tǊƻǘŜŎǘŜŘ !ǊŜŀǎ ¢ŀǎƪ CƻǊŎŜ ǘƻ ƛŘŜƴǘƛŦȅ ŀǊŜŀǎ ƻŦ Ƙŀōƛǘŀǘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿƻǊƭŘΩǎ 
seas and oceans that are important for marine mammals to should be considered for management 
and conservation (https://www.marinemammalhabitat. org/activities/immas/). As of September 
2018, our submission for the project area to have IMMA status has been accepted by the Task 
Force Secretariat, pending necessary corrections.  

 

http://www.iucn-csg.org/index.php/page/2/
http://www.iucn-csg.org/index.php/page/2/


28 
 

Capacity Development and Leadership Capabilities 
This project enabled the team to hone and develop skills as early-career conservation biologists and 
provided us the opportunity to lead an important topic for the vulnerable species in Malaysia. For 
instance, the team was trained and guided by our project advisors, Dr. Dipani Sutaria from India and 
Dr. Louisa Ponnampalam from Malaysia, in social structure data collection and analyses (e.g., how it 
is conducted, what kind of data to be collected and how to analyse the collected data). The project 
also offered opportunity for each member to hone our leadership skill by leading at least one project 
component (the project encompasses several components ς research, data analysis, outreach, etc.) 
ŀŎŎƻǊŘƛƴƎ ǘƻ ŜŀŎƘ ŀƴŘ ŜǾŜǊȅƻƴŜΩǎ ǎǘǊŜƴƎǘƘ ŀƴŘ experiences.  Ms. Teoh, the project leader, led the 
whole team in project designing and implementation to see the project through to completion. 
Meanwhile, Ms. Kuit and Dr. Amy Then, who have more experience on data and statistical analyses, 
led the team to analyse the data and produce results. Ms. Ng and Ms. Lee, utilizing their experiences 
in outreach and social science, led and trained the team in outreach activities (e.g. workshops, 
lectures, interviews). We successfully designed educational modules for school outreach events and 
are now equipped with better soft skills, such as learning the different sets of approaches to handle 
different people and audiences. In addition, difficulties and obstacles faced along the project duration 
had trained us to be more competent with better critical thinking skill, problem solving skill and 
improved our teamwork.  

Section 3: 
Conclusion 
The data gathered from this project has built the foundation of understanding of species-habitat 
relationships under the influence of human activities, which has always been the obstacle to the 
species conservation and management. The information presented here will help policy makers and 
governmental agencies to make better decision in terms of protecting the important areas for the 
dolphin population and for future coastal development plans. For instance, the core areas information 
would be useful in advising areas where coastal developments should be avoided, while proper 
management plans could be developed to protect the core areas (i.e. Kilim and Teluk Apau) where 
high level of human activities were observed to occur. Additionally, these data could also contribute 
to the next assessment the Indo-tŀŎƛŦƛŎ ƘǳƳǇōŀŎƪ ŘƻƭǇƘƛƴΩǎ ǎǘŀǘǳǎ ƻƴ IUCN Red List of Threatened 
Species.  
 
In light of the rapid developments taking place in Langkawi and the mega-development project in 
Kuala Kedah, there is a need for continuous monitoring of the ŘƻƭǇƘƛƴǎΩ habitat use and further 
understand their adaptive strategies to advise the most feasible άǿŀȅ ŦƻǊǿŀǊŘέ ǎƻƭǳǘƛƻƴǎΦ More 
surveys should be conducted to acquire sufficient data as highlighted in the earlier section of this 
report. This project has also opened up a pathway for future studies such as acoustic ecology, due to 
the limitation of visual observation.   
 

Problems encountered and lessons learnt 
¶ Which project activities and outcomes went well and why? 

There are several activities that went well during the project duration. One of them being the 
communication of project findings to the Department of Irrigation and Drainage Malaysia (Perlis 
state office) for the development of an Integrated Shoreline Management Plan (ISMP) Perlis, 
whereby wellbeing of the marine mammals in the area are taken into account. The ISMP has been 
successfully drafted and submitted to the federal government for review and approval. 
Additionally, we were also invited by the Department of Fisheries Malaysia (Perlis state office) to 
deliver a workshop with more than 100 local fishermen. These project activities went well due to 
the regular visiting and communications with the local governmental agencies and communities, 
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which had successfully made ourselves known in the area for marine mammal research and 
conservation and the acknowledgement of our expertise.  
 
We also successfully build the local capacity by training volunteers in marine mammal 
conservation and encouraging the locals to participate in citizen science. We received increased 
volunteer applications, third-party sighting reports ŀƴŘ ƳŀǊƛƴŜ ƳŀƳƳŀƭǎΩ ǎǘǊŀƴŘƛƴƎ ǊŜǇƻǊǘs. 
Besides that, school program conducted in local primary school in Perlis received great response 
from the school kids, teachers and parents. We were even invited to conduct more similar 
programs in other schools in the project area.  

 

¶ Which project activities and outcomes have been problematic and in what way, and how has this 
been overcome? 
The project activity that did not go as expected is the data analysis for the social structure in order 
to achieve objective 1. Unexpected event from the surveys ς the low encounter rate of humpback 
dolphins in the Perlis-Kedah waters during surveys - hinder the social structure analysis. This is 
due to the requirement of a minimum of 5 re-sights for each individual in order to be analyzed, 
whereas the highest re-sighting frequency recorded in the area is 3. Photo-identification is also 
taking considerably longer than we initially expected/proposed, due to the tedious process and 
the large amount of data collected for the Langkawi waters. Therefore the social structure for the 
Langkawi waters has not be ascertained. However, we recently recruited and trained a volunteer 
to help us process the data.  

 

¶ Briefly assess the specific project methodologies and conservation tools used. 
The overall methods employed is suitable considering the local context, which successfully led 
this project to completion. Boat surveys for dolphin data collection is no doubt the best method 
for this project, based on most cetacean researches and also the guidance from our two project 
advisors who have been in this field for years. Conservation and outreach efforts through constant 
communication with the stakeholders via roundtable discussions, workshops, lectures, is 
appropriate for this project. This is to acquire their acceptance of our presence and 
recommendations, seeing that we were new in the project area.  
 

¶ Please state important lessons which have been learnt through the course of the project and 
provide recommendations for future enhancement or modification to the project activities and 
outcomes. 
The most important lesson the team learnt from this project is to persevere and be resilient. For 
instance, we kept approaching the locals despite being shut away in the beginning until today 
some of them, if not all, are more open to us and willing to share or hear us out. The project had 
also taught us that people are the key to successful conservation. It is through connection such as 
understanding the people (e.g. their perceptions, their needs, the drivers to their behaviours) that 
can bring behaviour change in them and influence them to care for the same cause. As for the 
project implementation, the team learnt that constant monitoring and reviewing is necessary to 
keep track of the project progress and address any unexpected problem immediately. The logical 
framework taught during the CLP training is definitely a tool to help keep everything in check.  

 

In the future 
We will continue to conduct more boat-based surveys to monitor the local humpback dolphin 
population and to collect more data, as mentioned in the earlier result section that the data for the 
adjacent mainland waters are lacking due to the low encounter rate of humpback dolphin across the 
four surveys. We will seek for more funds from various grant opportunities as they become available 
in order to support our surveys. In addition, photo-ID catalogue will continue to be developed with 
more data collected in the future surveys. This can help us to identify and establish a database of 
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dolphin individuals inhabiting the waters of Langkawi and the adjacent mainland, which allows us to 
understand them further at individual level. More volunteers will also be recruited and trained to help 
us with boat surveys and processing of our large number of data. This can help to build the local 
capacity. 
 
Apart from research, we will further our conservation and outreach efforts through keeping regular 
contacts with the governmental agencies and conduct more outreach activities with the locals. Owing 
to the recent government changed in Malaysia and the Kedah state, we will approached them and 
introduce ourselves to the new officers in power and start engaging with them, so as to get them 
acquainted with our work and efforts. We will continue to share and update our project findings to 
the management authorities regularly in the form of technical report and roundtable discussions. 
More school outreach programmes will be conducted as we recently partnered up with a large 
corporate company (the Pernod Ricard). Likewise, we will be monitoring the resumption of the mega-
development project in Kuala Kedah and make our findings known to the developers and relevant 
governmenǘŀƭ ŀƎŜƴŎƛŜǎ ǘƻ ŜƴƎŀƎŜ ǿƛǘƘ ǘƘŜƳ ǘƻ ŦƛƴŘ ǘƘŜ ōŜǎǘ άǿŀȅ ŦƻǊǿŀǊŘέ ǎƻƭǳǘƛƻƴǎ. We also intend 
to set up a crowdfunding campaign to help us raise funds for running outreach programs in local 
schools.  
 
As for the future, having an active and functional marine mŀƳƳŀƭǎΩ ǎǘǊŀƴŘƛƴƎ ǊŜǎǇƻƴǎŜ ƴŜǘǿƻǊƪ ǿƻǳƭŘ 
be useful by training personnel and the local communities to handle the rescue of cetaceans in 
distress. This can help to document cetacean stranding events in the project area whereby no such 
information is available at the moment, and better understand their life history through post-mortem 
of the dead ones. Acoustic research work should also be carried out in the future to address the 
limitations of visual observations of dolphin behaviour in this project, as dolphins spend most of their 
time in the water and they rely heavily on sound for communication, navigation and feeding. This 
project also paves way for future possible effort in exploring transboundary movement of the 
humpback dolphin with neighbouring countries like Thailand. As described in the result section, no 
ƳŀǘŎƘ ƻŦ ŘƻƭǇƘƛƴΩǎ ŘƻǊǎŀƭ Ŧƛƴǎ ǿŀǎ ƻōǎŜǊǾŜŘ ōŜǘǿŜŜƴ ǘƘŜ [ŀƴƎƪŀǿƛ-Perlis waters and the Kedah waters 
to date. This possibly suggest separate sub-populations in these areas, and raise the question if the 
Langkawi-Perlis waters humpback dolphin sub-populationΩǎ ǊŀƴƎŜ ŜȄǘŜƴŘǎ north to Thailand. If they 
do, this research could actually encourage transboundary protected area planning.  
  

  



31 
 

Financial Report 

Itemized expenses 
Total CLP 

Requested 
(USD)* 

Total CLP 
Spent (USD) 

% 
Difference 

Details & Justification  
(Justification must be 
provided if figure in 
column D is +/- 25%) 

PHASE I ς PROJECT PREPARATION         
Communications 
(telephone/internet/postage) 

  
      

Field guide books, maps, journal 
articles and other printed materials 

  
      

Insurance 100.00 81.61 -18%   

Visas and permits 

100.00 

  -100% 

Fund re-allocation to boat 
and car rental as requested/ 
approved by CLP in the 
preliminary report. 

Team training         

Reconnaissance 

300.00 

  -100% 

Fund re-allocation to boat 
and car rental as requested/ 
approved by CLP in the 
preliminary report. 

Other (Phase 1)         

EQUIPMENT         

Scientific/field equipment and 
supplies 

830.00 

309.89 -63% 

The remaining fund was re-
allocated to boat and car 
rental which was approved 
by CLP in the preliminary 
report. 

Photographic equipment         

Camping equipment         

Boat/engine/truck (including car 
hire) 

8,000.00 
9523.91 19% 

Increase in costs from 
extended boat survey days. 

Other (Equipment)         

PHASE II ς IMPLEMENTATION         

Accommodation for team members 
and local guides 

2,000.00 
1657.10 -17% 

The remaining fund was re-
allocated to boat and car 
rental. 

Food for team members and local 
guides  

400.00 
391.42 -2%   

Travel and local transportation 
(including fuel) 

300.00 
284.58 -5%   

Customs and/or port duties         

Workshops 100 94.62 -5%   

Outreach/Education activities and 
materials (brochures, posters, video, 
t-shirts, etc.) 

100.00 
92.48 -8%   

Other (Phase 2)         

PHASE III ς POST-PROJECT EXPENSES         

Administration         

Report production and results 
dissemination 50.00 

  -100% 

Fund will be used to make 
findings readily available for 
public. 

Other (Phase 3) 

220.00 

  -100% 

Fund re-allocation to boat 
and car rental as requested/ 
approved by CLP in the 
preliminary report. 

Total 12,500.00 12,435.62     
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Section 4: 
Appendices 

Output Number Additional Information 

Number of CLP Partner Staff 
involved in mentoring the Project 

0  

Number of species assessments 
contributed to (E.g. IUCN 
assessments) 

0  

Number of site assessments 
contributed to (E.g. IBA 
assessments) 

1 

Nominated Langkawi and adjacent 
mainland waters as an Important Marine 
Mammal Area (IMMA) under the IUCN 
Marine Mammal Protected Areas Task 
CƻǊŎŜΩǎ ƛƴƛǘƛŀǘƛǾŜ 

Number of NGOs established 0  

Amount of extra funding leveraged 
($) 

4500 The Nagao Natural Environment Foundation  

Number of species 
discovered/rediscovered 

3 
¶ Sousa chinensis 

¶ Orcaella brevirostris 

¶ Neophocaena phocaenoides 

Number of sites designated as 
important for biodiversity (e.g. 
IBA/Ramsar designation) 

1 
Submission for Important Marine Mammal 
Area (IMMA) status has been accepted, 
pending corrections 

Number of species/sites legally 
protected for biodiversity 

0  

Number of stakeholders actively 
engaged in species/site 
conservation management 

4 

¶ Department of Fisheries Perlis  

¶ Department of Irrigation and Drainage 
Perlis 

¶ Langkawi Development Authority 

¶ Local fishermen  

Number of species/site 
management plans/strategies 
developed 

1 

Contributed findings and recommendations 
to the development of the Integrated 
Shoreline Management Plan (ISMP) Perlis 
by the Department of Irrigation and 
Drainage Perlis. The final copy has been 
submitted to the federal state for review 
and approval 

Number of stakeholders reached 349 

¶ Government agencies 

¶ Local fishermen 

¶ Students 

¶ Nature guides and marine biologists 

¶ Local communities 

Examples of stakeholder 
behaviour change brought about 
by the project 

3 

¶ Improved participation in citizen science 
and volunteer request 

¶ Invited by state government agency to 
contribute to the development of a 
local management plan 

¶ Invited by both state government 
agency and local schools to deliver 
conservation workshop and lectures 
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Examples of policy change brought 
about by the project 

0  

Number of jobs created 1 
Created an alternative income source to the 
local fishermen as skippers on our research 
vessel 

Number of academic papers 
published 

0  

Number of conferences where 
project results have been 
presented 

0 

We plan to submit a published in a peer-
reviewed scientific journal and present the 
findings at the Biennial Conference of the 
Society of Marine Mammalogy in 2019 in 
Barcelona, Spain. 

 
Appendix 4.1 CLP M&E measures 
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Letter of concern for the Mega-development project featured in two local newspapers, the Malay 
mail1 and The Star2 respectively  
1: http://www.themalaymailonline.com/what-you-think/article/concerns-with-regards-to-the-aman-
laut-project-in-kedah-the-marecet-researc#B0Z74Ek6HXcMS7l6.97 

2: http://www.thestar.com.my/opinion/letters/2017/06/13/protecting-the-coastal-environment-is-
equally-vital/  
 

              

 

http://www.themalaymailonline.com/what-you-think/article/concerns-with-regards-to-the-aman-laut-project-in-kedah-the-marecet-researc#B0Z74Ek6HXcMS7l6.97
http://www.themalaymailonline.com/what-you-think/article/concerns-with-regards-to-the-aman-laut-project-in-kedah-the-marecet-researc#B0Z74Ek6HXcMS7l6.97
http://www.thestar.com.my/opinion/letters/2017/06/13/protecting-the-coastal-environment-is-equally-vital/
http://www.thestar.com.my/opinion/letters/2017/06/13/protecting-the-coastal-environment-is-equally-vital/
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Letters of concern regarding the mega-development project in Kuala Kedah addressed to the 
government agencies 
 

 
Notification from the IUCN-MMPATF about the acceptance of IMMA status for our project site 
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Photos 
A. Photos from the field  

 

 

 
Indo-Pacific humpback dolphins were observed chasing after and surfing in the waves created by 

passing boats 
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Dolphins swam near the fish farms, tended fishing nets, and stationary fishing boat in which the 

fishermen is hauling up their fishing net 

 

  



38 
 

 

Dolphins were sighted in the vicinity of tourism activities in the Langkawi waters 
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B. Research team working in the field 

Project leader, Sandra Teoh briefed volunteers about their responsibilities 
 

Team members searched for cetacean and took photos of humpback dolphins during encounter 
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The research team with volunteers from local universities (third and forth from the bottom right), a 

local hotel operator (first from the left), and local fishermen. 
 

 
The research team with the local fishermen after a long boat survey on a rainy day. 
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C. Roundtable discussion with governmental agencies 

 Project leader met up with local governmental agencies, such as Department of Fisheries (Perlis state) 
(on the left) and Langkawi Authority Development (on the right) 

Roundtable discussion among different stakeholders to develop the Integrated Shoreline 

Management Plan (ISMP) for Perlis state  

 
Research findings and inputs were provided and presented during the roundtable discussion for the 

ISMP development 
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D. Outreach activities 

Team members talked to local fishermen to gain their perception and inputs about their livelihood 
and dolphin conservation 

Fishermen checked out our outreach material (funded by CLP). Stickers contain information of how 
people can help in the event of stranded marine mammals 
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Workshop with fishermen to share general information about marine mammals and demonstrated 
dolphin stranding response in March 2017 
 

 
Invited by the Department of Fisheries (Perlis state) to deliver talk with local fishermen and distributed 
waterproof stickers in March 2018 
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Marine education classroom conducted in a local primary school in October 2017 






