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Project Partners & Cobarators

I.  Langkawi Development Authority (LADA)
1 Patnership for education and capacity building activitied.angkawi
1 Facilitatethe conduct of workshop/talk in schools in Langkawi

II.  Department of FisherieMlalaysia Perlisstate office)
9 Assist in the capacity building among the fishermen in responsearineymammal
stranding

lll.  Fisheries Development Authority of Malayéteerlisstate office)
9 Act as an intermediary to connect the project team members to the local fishermen,
facilitatethe acceptance of the project team members by the fishermen
9 Authorize he docking of research vessel at the fish landing jetty

IV. Department of Irrigation and Drainadgéalaysia Perlisstate office)
91 Invited/involved the project team to provide project findings, feedback and
recommendatiorin the development of Perlis Integrate&Shoreline Management Plan
(ISMP)

V. University of Malaya
9 Provide institutional support and technical support for data and statistical analysis
1 Offer equipment loan if needed
9 Act as a platform to recruit undergraduate/postgraduate students as volunteats an
to build the capacity of the university students through public lecture

VI.  Choon Siew Elementary School, Perlis
1 Partner togenerateawarenessin marine mammals and the marine environment
among elementary school kids
f Invited the project team to hodtooth, workshopandtalkss & (G KS &aO0OK22f Qa
events and career day

VII.  Perlis Nature and Wildlife (PNW)
1 LocalNGOpartner in Perlis for conservation capacity building and outreach activities
1 Provide fieldwork support when needed
91 Provide thirdpersondolphin sighting report and any stranding of marine mammals
to the teamwhen the team is not in the project area

VIIl.  The Datai Langkawi (a beach resort)
1 Support capacity building of their-trouse marine biologists/nature guides in marine
mammals researchnd strandimg response
1 Contribute tothird-person marine mammal sighting report



Section 1:

Summary

The prgect wasaimed at investigating the social structure and its underlying driving factors, ranging
patterns, habitat use and connectivity dhdo-Pacific humpback dolphinSéusa chinengis
population(s) between the Langkawi Archipelago and the Pdéah mainland in relation to
anthropogenic pressure®ur research efforts aimed to increase understanding of the species social
ecologyusing sience b inform conservation effort of the species and its habitat in the project area.

Four boatbased surveys were successfully condudtethe project area covering an area of 1,700
km? between August 2016 and August 2017 aintonthly intervak. A btal of 54 humpback dolphin
sightings were recorded. Findings show that humpback dolphins occurredupsgranging from -1

55 animalsHumpback dolphins were observed traveling most of the time during the sampling period
and traveling groups were usuallgrger, 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 dolphinfrom Langkawi/Perlis to Kedah waters was documented. This
suggest the possibleeparation of humpback dolphin populativim the area. Three core areé#sr
humpback dolphiawere identified (i.e., Kilim, Teluk Apau and Kuala Kedah respectively) and two of
which (i.e. Kilim and Teluk Apau) overlapped with égfelsof human activity

The projecenabledthe team to contribute the findings to the development of an Integrated Shoreline
Management Plan (ISMR)r Perlisstate,to safeguard the habitat of the marine mammals in the area.
Apart from that, our submission for Langkawi totain the Important Marine Mammal Area (IMMA)
status has been acceptddith necessary correctiondy the IUCN Marine Mammal Protected Areas
Task Force.

Introduction

Dolphinsoffer unique importance to regional biodiversity and play an important role in aquatic
ecosystem health. They are the sentinels of ocean health, because they have lgpgnissnd feed

at a high trophic level (Bossart, 2011sing dolphinas sentinels allows bette description and
management of impacts that ultimately affect animal and human health associated with the oceans.
Langkawi andts adjacent Perligedah mainland waters host at least three commyooccurring
coastalcetacean species, namelige Indo-Pacifc humpback dolphinSousa chinengislrrawaddy

dolphin (Orcaella brevirostrjsand IndePacific finless porpoisgNeophocaena phocaenoidge3heir

range overlaps with various intensive human activities in the area, espeaialiypdthe Langkawi
Archipehgo, a UNESCO World Geoprkla | £ | @ & A Q& § 2 L), addRadgdderavithtie Sa G A y I
adjacent mainland waters are intense commercial fishing grouifititss exposes the animals to

multiple threats, such as habitat degradation/loss due to destructive owencial fishing methods,

coastal developments and pollution, fishing gear entanglementatgh, collisions with highpeed

vessel traffic and unregulated tourism activitigsthe wake of many anthropogenic pressures that is
threatening the dolphin poplation, there is an urgency to better understand and characterize the

impact of human activities (disturbarge 2y GKS aLISOASaQ € 20F€ LI Lz |
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Figure 1 The location of the project site comprising the Langkawi Archipelago and the adjacent
mainland h the northwestern coast of Peninsular Malays@vering an area of 1,700 Kifdenoted
by the blue outlined polygon).

The project team along with funding support from the Conservation Leadership Program (CLP)
embarked on a collaborative effort to studiie social ecology of the humpback dolphins and the

influence of luman 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 speciesEstablishing  a St Ay S RIF Gl 27F (KS K dzgade of thd foctsest LIK A Yy O
of the project, to utilizesocial structure as a mechanism in managing and conserving a cetacean
speciespopulation.To the best of our knowledgehis isthe first study of its type in Malaysidhis

project also focused on the movement patternsore areds) and habitat useof the humpback

dolphins which helps to better assess and understand the degree of influence of human activities to

the dolphin popuation. 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 théhreats totheir survival.This project is significarparticulady with regards to

GKS O2yaSNIBIFGA2y &adFddza 2F KdzYLld |l Ol R2f LKAY GKIQ
Red List of Threatened Species (Jefferson et al., 201 §ddition toconserving the charismatic

humpback dolphingflagship spees) it will havespilloverbenefits 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 speties, project addressed lack of marine
mammal and marine conservation awareness through talks and workshops with the local coresunit
such as fishermen and schagiildren Research findings were also shared wvifie Department of
Drainage and IrrigatioMalaysia Perlisstate office) so asto be included in the development of the
Integrated Shoreline M@agement Plan (ISMR)r Perlis This project also served as a means to build
locd capacity among the publat all leve$ of societyto ignite marine stevardship.

The key partners involved in this projeetrethe Department of Fisheriddalaysia Perlisstate office)

and Fisheries Development Authority idilaysia(Perlisstate officg who helped connect the team
with local fishermen and facilitate talled 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 lagahmunities
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Project members

1 Teoh Zhi Yi (27 years old)
Ms. Teoh obtainedher BSc (Hons) in Marine Science from Universiti Malaysia Sabah in 2014 and
she just recently started her PhD journeysmall cetaceans itJniversity MalayaHer major
research experience has come through volunteering #@mm for a cetacean research pect 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, rangattems, 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 Hrdaific finless porpoiséfter receiving
the Future Conservatnist Award by CLIA 2016 shelanded hercurrent position as the project
f SFRSNJ F2NJ al NB/ SiQa [ I ¥a fole inthis piofedt ik Iekefm eadler, S | ND K
whereby sheadministeredthe project operation, facilitated fieldwork and outxeh activities, and
led the process of data collection and analysis.

9 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 fogkawi 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 heik’5 & G dzRé A& 902t 238 2F O21 aidl
al yaNR@S C2NBad wSaSNBS FyR FRa2FOSyd O2lFaidlf
abundance, distribution, movement and range, habitat preferences, feeding ecology and-human
dolphin interactios of IndePacific humpback dolphins and Irrawaddy dolphins in Matang, Perak.
Her main role in this CLP project is to assist in fieldworks and data analysis.

1 Lee Sok Fef27 years old)
Graduated with a Bachelor Degree in Park and Recreation Sciendegdvis currently completing
KSNJ all AG6§SNRa RSINBS Ay {20Alf { GQmmSgyap@ehdnd | y A OE
GKS t20ItaQ LISNDS Llseagagss andi 2ohderddRon in Ritz3bgggia =
Archipelago, JohorShe specializes ianderstandng 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 asommunicating with the locals and addressing pressotwal science needs in the
implementation of the CLP project.

1 Ng Jol Ern (29 years old)
Ms.Nggr&dzZl 6 SR gAGK .| OKSt2NRa 2F ! LW ASR { OASy.
Sains Malaysia in 2012. Ever since then, she has been working as the Research Assistant and
Outreach Coordinator in the MareCet Research Organizatiter responsibilitiesin the
organization include assisting in cetacean and dugong-fi@kdd surveys and interviews to
dzy RSNRGF YR GKS SO2ft238 2F (GKS 20t YINRYS YIY
education and outreach activities (e.g. events, lecturers, wslooks) Capitalizing on her
experiencesher role in this project is to provide assistance during fieldwork, and design and
coordinate educational programmes for awareness raising.

1 Dr. Amy Then Yee Hui (39 years old)

Dr. Amy graduated with a PhD in Figae Science from the Virginia Institute of Marine Science in
2014 and has received rigorous training in statistical data analysis. She is cuaresglyior
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Lecturer in the Institute of Biological Sciences, University of Malaya, Malaysia. Her present
research work has a marine conservatibased 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 dofmpulation in the
Langkawi Archipelago and the adjacent mainland in relation to anthropogenic pressores to
assess the conservation status and needs for the species.

More specifically, the objectlves of this project are:
Obtain baseline data ¢thS Kdzy Lo O1 R2f LKAy Qa &a20AFf aidNHzOGc

mainland waters

Determine the humpback dolphigkanging pattens and habitat use in Langkawi and the adjacent
mainland waters, and assess connectivity of dolphins between these two habitat

Identify and quantify human activities and the overlap with dolphin distribution in the Langkawi
Archipelago and adjacent mainland

Create conservation awareness among the local stakeholders and engage them in marine
conservation and local management piemg

Changes to original project plan

The team extended the boat survey duration from two weeks to three weeks, after revieaiefylly
the initial proposed survey duratioduring ourfirst survey in August 201@he extension ofboat
survey durationvasto ensure the complete and equal coverage of the project area wikitiig,at
approximately 1,700 kfn

¢tKS LIN22SO0Qa FANRAG 202S00GAOS KlFLa 2yteé oSSy
the surveys5 I i O0A PSP LIK2G2a 2F R2fLKAYAQ NRIKG FyR |
Langkawi waters and adjacent PeHisdah waters. The team completed the phadentification and
cataloguing for the Perli&Kedah waterdor all four surveysin which we thendiscoveredhe low re
sighting rate of humpback dolphins in Peisdah waterghighest resightof 3times per individual
was observd). This is probably due to the low encounter rate of humpback dolphins diineg
surveys, wherebythe team dd not have anyhumpback dolphinsightingsfor certain days. This
situation hampered the social structure analysis which requires a minimum ofsighas for each
individual (Louis et al., 2015)Therefore, social structure of humpback dolphins in theli®&edah
waterscould notbe ascertaied within the time frame of this project

As for Langkawi, we accumulated a large amount of dataphoto-identification The phote
identificationhashoweverbeentime consuming, as the process is tedious and cuus. Some of
our time were alsaledicatedfor outreach programst KSNEF2NBE > ¢S O2dz Ry Qi
analysisFortunately, we managed to recruit an intern recentiyho is currentlyhelping us with the
photo-identification processing

Methodology

Objective (i)

In Augustand November 2016and April and August 2017, bo#iasedsurveys were conducted in
Largkawi andits adjacent Perli&edah mainland waters. Except for August 2016, the othexe
surveys lasted for three weeksich Search effort for dolphins around Langkawi was focuseareas
with known dolphin occurrences, based on previous studiesr@mpalam and Jamal Hisne, 2011,

LI N
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Ponnampalam et al., 2014). Search effort for dolphins in the adjacent-Redsh coastal waters
utilised parallel transect lines that were designed to search for dolphins systematically as no prior

study has been conducted the area (indicated in Figure 2 below).
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Figure 2Transect lines used for searching humpback dolphinemsically in the project site

Survegtook place between 0800 to 1300 hours each dagl in sea states of 3 or less on the Beaufort
scale.Search effortivas conducted in a manner whereby three observers were positioned diffgrent
at the observation deck one positioned at the bow and two others scanning the water in a290
from the bow of the vessel to the port and starboard sides efltbat respectivelfrom a customised
raised platform on the vessebearch effortvas expendedby alternating between marine binoculars

with built-in compassnd the naked eye.

When a dolphin group was encountered, a GPS waypoint was marked and oarctesessel
approached the group from the back or at a parallel direc8tmwlyto avoid crossing their path or

Odzi i Ay3a G(KNRJIZAK GKS INRdAzLIP . 2K

iKS

t ST

YR N3

using a DSLR digital camera with30D mm telephoto zoom lens. Data such as group sizeiitidl
behaviour of the dolphin group (e.g. feeding, foraging, resting, traveling, socializing and milling) were
concurrently observed and recordddata on human activities (e.g. location, quantity &yypes) were

also recorded throughout the survey.

Table 1. Dolphin behavioural description (adopted from Sutaria, 268%Parra, 2005)

Behaviour state Description

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

Foraging Dolphins display soenof the feeding description, however less criteria ¢
met.

Traveling Dolphins moving in one direction with a regular pattern of surfacing

diving. They swim more or less at the same speed.

8



Resting Dolphins remain on the surface with short and sldiwes and in the sami
location. Level of activity is low.

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

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

Photographs of the dolphiislorsal fins taken during boditasedsurveys were photcidentified and
catalogued (i.e. sortrop,upload into a customized Microsoft Access database, and mattigyeby

the quality of the photographs were assessed, examined and sorted into four §€ardsjans et al.,

2015) The scores range from one to four which ar@pdair, good and excellent respectively. The
guality 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 base on theintensityof scarring of the dorsal fin. Only good photdsolphin individuals which

was resighted at least 5 times wernacluded in the analysig\nalysis were conducted to test the
correlation between group size and the dolphin behaviour eing the Kruskal Walis test.

Objective (ii)& (iii)

Dataof dolphin sightinggi.e. location behaviourandhuman activities) during bodiasedsurveys as
described in Objective 1 were used to achieve objectives (ii) and (iii). Using the sightingnldesio

of the humpback dolphin group, the ranging pattern of the dolphins was determined using fixed kernel
methods in ArcGIS softwaKélung, 2008; Peter et al., 201@)he representative range area of the

dolphin groupand the core area of the species waalculated by the kernel density estimate at 95%
and50% utilization distribution levetespectivelyOnce the core area(@ereA RSY G A FASRX G KS
behavioural data were correlated, whereby the distribution of dolghengaging in different
behavoural 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 dolphttivities

Dolphin individuals catalogued in the Microsoft Access database wergscompared for any
matches in individuals sighted in Langkawi and the Pédidah mainland waters to determine the
degree of connectivity between these areas.

Human activities recorded during bebasedsurveys were mapped into ArcGIS illustratihg type
of human activities and quantities. This was then overlaid with dolphin sightings data to determine
the magnitude of overlap.

Objective (iv)

Specifically designel@ctures andworkshopscateringto different sectors were conductedith the
locd communities(e.g. fishermen, students, local communities, governmental agendig project
site. Apart from lectures and workshop#he team alsoincluded role play sessisr(e.g. marine
mammals stranding respongand interactive games (e.gow to be a dolphin researchematching

of dolphin dorsal fins)\Waterproof stickers with information on marine mammal strandingre also
distributed to the local fishermerinterviews with fishermen were also conded to gauge their
perceptionsand willingnes to be involved in marinmammalconservationWe also promoted citizen
science program in which we encouragée localsto report marine mammaskighting 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 ageriessuch aghe Department of Drainage and Irrigatibtalaysia Perlisstate office)



http://marecet.org/report-a-sighting

for the development ofan integrated shorelinenanagement planlnteresting findings/observations

from our surveys @ SNB - sARST @ & K [FaGBbBok pagyg al NB
(https://www.facebook.com/marecetresearchorganizatignin the form of photos and videos with

relevant information.

Outputs and Results

ho2SOUAPS mY hotlAy o6F&aStAyS RIGlinlgngkawi KS Kdz
and the adjacent mainland water

A total of 4270.8 km of effort, amounting 3@hours of observations 54 daysvas spent oreffort

searching for IndePacific humpback dolphgin the project area across 4 surveyge encountered

54 groups IndePacific humpback dolphins, wieby Laigkawi waters recorded 3sumpback dolphin

sightings, while the adjacent Perlis and Kedah mainland waters reg¢@iand Thumpback dolphin

sightings respectively.

Table 2Breakdown of survey effort according to month and the breakdown of the number of sightings
according to lhe location of the project area

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

22¢ 31 August
2016 527.2 43.9 2 4 1
20 Novemberg
10 December 1590.4 127.1 10 3 0
2016
2016 Subtotal 2117.6 171.0 13 7 1
14 Aprilg 04 May
2017 1308.1 106.0 10 0 5
01¢ 21 August
2017 1295.1 118.9 13 5 1
2017Subtotal 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 fRexdiah mainland waters, not
inclusive of calves (which are treated as unmarked animafsije most individuals were sitgd once,
somewere sighted twicelndividuals that were resighted were seen between the months in which
our surveys took place, as well as between days during our sueeyspleshown inFigure 3, 4 and

5 below). The low resighting rate is most likgldue to the low encounter rate of humpback dolphin
during the surveys.More survey are needed to collect sufficient data to enable social structure
analyses that requires at leasatfivere-sighting frequency per individual. However, the present data
has given insight into the distribution and movement of some individuals within our project area.

10
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Figure 3Resights of individual LGKL-RDF025 aross months during our surveys
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Figure4. Resights of individual KPES-RDFO52across different montaduring our surveys
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Figure 5Re-sights of individual KPES-RDFO72across different dayduring our surveys

Some individuals were sighted in small groups while some were sighted in larger groups. Group sizes
varied from 1¢ 55 animals (Figure 6), Wi a mean group size of 158Z%.1), N = 54Most sightingof

the humpback dolphins usually comprised groupd @f10 individuals, with18.5%of observations
consisting ofwo dolphins, 9.3% consisting ad singledolphins, and 5.5% consisting of thréelphins

(Figure 7)
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Figure 6Frequency distribution of estimated group sizes of the Wdaific humpbek dolphins in the
project area

12



10

o —
w
o
3
© o A
)
S
o)
0 <
£
-
Z
N —
o [ 1] [ 1
1 2 3 4 5 6 7 8 9 10
Group size

Figure 7. Frequency distribution of estimated group sizes of theladific humpback dolphins in the
project aea within group sizef 10

Groupsizeand group behavioural statgere not independent for the entire data set (n@arametric
KruskalWallis test, chsquared = 23.156, df = 6;yalue = 0.000746Based on the observations of
the local humpback dolphipopulation, six main behavioural stat@vere defined: 1) travelig, 2)
feeding, 3) foraging4) socializing, 5) millingind 6) resting During the sampling period, traveling
(29.6%)wvas the most observed activity, followed by forag(tg.5%)and feeding18.5%)Table 3 &
Figure 8. Figure 9shows thatmajority of thetraveling humpback dolphin groug®mprised10-20
animalswith an average gnap size of 26 animals per gro(#3.9, N = 16)The larger traveling groups
encountered were usually nursery gngs, whichconsist more number géiveniles and calve$lother
and calf pairs swam in tight grosignot more than 2 m apart), while some juvenilegre seen
swimming together in a group of between two to fivelividuals Most feeding and foraging groups
comprised less than 10 animals, with average group size of 166.0, N = 10) and 1&38.1, N = 10)
respectively.

Table 3.Number of groups, minimum and maximum sizand meangroup size of Inddacific
humpback dgbhin for each behavioural state

Behavioural No. groups Minimum size Maximum size  Mean group size
state
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(x 8.5)
Unddermined 4 1 2 1.8 ¢ 0.3)

13
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Figure 8Frequencyof each behavioural statebserved for the InddPacific humpback dolphin in the
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Hgure 9.Frequency distributions of estimated group sizes of Hdaifc humpback dolphin for a)
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Objective 2: Determine the humpback dolph@sanging patterns and habitat use in
Langkawi and the adjacent mainland waters, and assess connectivity of dolphins between
these two habitats

Fgure 10shows the representative range (at 95% UD) and core area (at 50% UD) #tdcifio
humpback dolphin groupsThree core areas were identifiedpncentratedin the northeastern and
easternsidesof Langkawi, as well as théualaKedah river mouthThese core areas are named as
Kilim, Teluk Apau and Kuala Kedah respectiviglg. humpback dolphingere foundin waters that
ranged from1.0 ¢ 26.4m deep, with aneanwater depthof 7.4 m (+ 0.70 m).Most of the sightings
(78% N =54) took place in wadrs that were less than 10 m dép whereby only one group was
sighted inawater depthof 26.4m.

99°400°E 99°500°E 100°00°E

Straits of Malacca

#® Indo-Pacific humpback dolphin
[[7] KE 95% Utilization Distribution
I KE 50% Utilization Distribution

o

5 10 20 i
o

Figurel0. Core areas (defined kthe dark browncoloration) and representative ranges (delineated
by the lighter orange colo) of IndePacific humpbackolphin estimated using fixed kernat 50%
and 95% utilization distribution respectively

Visual examination of our combined humpback dolphin behaviour sightings data and the core areas
plotted on to a mashowedthat different core areas were usatifferently by the humpback dolphin

groups (Figure 11 For instance, humpback dolphins showed more traveling behaviour (33.3%
followed by foraging and feeding behaviour (27.7f6)he Teluk Apau core argal = 18) Likewise,
humpback dolphins were observed be traveling (52.%)in the Kilim area most of the timéN = 7)

On the contrary, Kuala Kedah area was observed to have more feeding and foraging behaviour (66.7%)
exhibited by the hmpback dolphins (N = 6frigure B showsphotos taken of humpback dolpts

feeding.
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Figure 11Behavioural events of IndBacific humpback dolphin occurred in the careas
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Figure 12Frequency ohumpback dolphin behaviosin the three core areas respectively
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Figure B. Indo-Pacific humpback dolpis fed ona & b)garfish,c) catfish body andl) octopus

99°40'0°E 99°50'0°E 100°00°E

Straits of Malacca

® Indo-Pacific humpback dolphin |0 5 10 ZOW"

Figure 4. Bluecircledenoting the absence of IndBacific humpback dolphin sightmgust north of
KualaKedah

Indo-Pacific humpback dolphins were found all year round throughout almost ttieegroject area.

The distribution of humpback dolphin was absent in the area just north of Kuala Kedah (Figure 14).
CKA& &dz33S&aia KIG GKSNB LRaarofe SEAaGA |y aAyce
population into two sukpopulations,whereby the Kuala Kedah humpback dolphins are possibly a
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separate sud.J2 LJdzf | A2y K248 NIy3aS SEGSYyRA
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 arashing of photecatalogue between these
areas (Table 4 & Figure 15), while there was no match of humpbdch dA Y& Q R2 NB& I f
LangkawPerlis 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 pedavas low.

Table 4Humpback dolphin individuals sigltén Langkawi and Perlis waters

Dolphin individuallD/nickname Langkawi sighting date Perlis sighting date
LGK11-RDF025 09/05/2011 29/08/2016
LGK11-RDF043 09/05/2011 29/08/2016
Keyhole 27/11/2016 04/12/2016
TableMountain 16/12/2012 13/08/2017
FanBelt 07/08/2017 13/08/2017

FanBelt
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Fgure 15Movement of dolphin individuals between Langkawi and the adjaPerlis waters

The estimated range of movement of the humpback dolphins observed between two areas ranged
from 121¢ 32.1 km. Individual LGK1-RDF025 recorded the longest movement of 3xm between

the two areas, followed by LGK-RDF043 (31.9 km)Keyhole (31.2 km), FaBelt (25.80 km), and
TableMountain (12.06 km)ranBelt is an individual that was always sighted swimming alone, keeping
a distancgapproximately at least 15 nfilom the other dolphin individuals within its pod. It is named
after the injury inflicted by a discarded fanbelt from partsadoat engine.

Obijective 3: Identify and quantify human activities and the overlap with dolphin distribution
in the Langkawi Archipelago and adjacent mainland

Human activities recorded in the pagt areas areclassified into two classes, hamely vessels and
fishing gears (Tab®):

Table 5Human activities observed in the project area during surveys

Vessel Fishing Gear
Outboard boat Crab net
Inboard boat Trammel net
Longtail boat Gill net
Highspeed érry Drift net
Rolton/Roltoff vehicleship Hook and Line
Trawler Fish trap
Purse seine Fish aggregation device
Tug boat
Barge
Dredger
Yach/Catamaran
Tour boat
Jetski

Figure B shows thatsome areassuch as the river mouth ofudla Perlis and the nearshoegeasof
northeasternto southeastern Langkavaave higher levels of human activitiadhen overlapped with
0KS KdzYLlF Ol R2fLKAYyaQ O2NB | NBlFazx GKS YAfAY
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with high leve$ of human activity(Figure ). The zonation of different human acitiies (Figure 138

shows that tour boats were usually concentrated in the northeastern part of Langkawi, while fishing
activities were observed throughotite project area with certain areagimg more extensively used.

Apart from that,based on ouwvisual observation ofhe humpbackR 2 f LIKAY &3 Q 06 SKI @A 2 dzNJ
towards human activitiesthe dolphins did not show much behavioural change except for occasional
avoidances (e.g. swam away fronssels, took longer dive) or surfing the wake created by the boat/

aerial displayHowever, visual observations of dolphin behaviour has its limitation as dolphins spend

most of their time underwater, Thereforeurther investigation on the impact of humaactivity on

the dolphin population should be carried out by studying dveustic ecology, as they rely heavily on

sound communication, navigation and feeding.

99°500°E

* Human activity
Human activity level
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Hgure 16 Distribution and intensity of human activities recorded during boat surveys
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Fgure 7.Overlap2 ¥ (0 KNB S K dzY LJ6 I OdwithRie tidtdiutigh dftuménadtidties: NS |
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Figure 18 Map showinghe different usageof human activities such as tour boat asederry route
and fishing area in certain areas based on survey @hsien

Objective 4: Create conservation awareness among the local stakeholders and engage them
in marine conservation and local management planning

Outreach workshops arattivities were conducted to encourage and promote interest and awareness
among thestakeholders tdake part in the effort of conservirthe 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 fieldwodkder to build local capacitfleven
activities were conducted between September 2@1Blarch 2018, with a total of 3 stakeholders
being identified and engagedt wasestimatedthat 349 people were reachedia our activitiesThe
stakeholders includ# the general public, coastal communities, fishermen, schools, nature guides,
hotel operators, NGOs and governmental agenciedle 4 below summarizes tlavareness and
capacity building activitiethat we carried out throughout the project duration.

Tableb. Activitiesconducted by the team to promote awarenemsd build local capacitipr research
and conservation

Activity Purpose Date Location Targeted audience Estimated
attendance
Meeting with  To better 12-13 Perlis 1) Village head 13
vilage head  understand the January 2) Department of
and local local 2017 Fisheries Perlis
government  communities and 3) Fisheries
agencies to gaintheir trust Development
andacceptance Authority of
of our presencen Malaysia
the area (Perlis)

21



Fishermen To gauge the 25 March Perlis 1) Fishermen
interview perception on 2017

marine mammals

conservation and

further

understand the

fishingpracticein

the area
Sharingand  To sharggeneral 26 March Perlis 1) Fishermen
training information on 2017 2) Coastal
workshop cetaceans and communities

train them on

marine mammal

stranding

resporse
Meeting with  Topropose and 9 August Langkawi 1) Langkawi
local discuss 2017 Development
government  partnership for Authority
agency marine education

programin the

local schools
First To contribute 28 Perlis 1) Department of
roundtable findings and September Irrigation and
discussion for suggestions on 2017 Drainage
the the development (Perlis)
development of ISMP Perlis
of Integrated
Shoreline
Management
Plan (ISMP) in
Perlis
School To share 1 October SJK (C) 1) Primary school
outreach knowledge about 2017 Choon children (age 6
program (talk marine mammals Siew, ¢12)
and and instil Perlis  2) School teachers
interactive conservation 3) Parents
activities) awareness
Lecture with  To share research 19 University 1) Undergraduate 25
university experience, CLP December of Malaya students
students project and 2017

findings
Second To contribute 8 January Perlis 1) Department of 20
roundtable findings and 2018 Irrigation and

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

suggesions on

the development

of ISMP Perlis

Drainage
(Perlis)
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Sharing and  To share general 26 Perlis 1) Fishermen 120

training information on February 2) Department of
workshop cetaceans and 2018 Fisheries
(invited by the train them on MalaysiaPerlis
Department of marine mammals

Fisheries stranding

Malaysia, response

Perlis)

Third To improve and 12 March Perlis 1) Department of 20
roundtable finalize the dré& 2018 Irrigation and
discussion for of ISMP Perlis Drainage

the (Perlis)

development
of Integrated

Shoreline
Management
Plan (ISMP) in
Perlis
Volunteer Volunteers are Throughout Langkawi 1) General public 19
recruitment recruited to the project andthe 2) NGOs
participate in duration adjacent 3) Nature guides/
cetacean mainland NBaz2NIQ
research house marine
biologist
TOTAL 13 349

The workshops conducted with fishermen on 26 March 2017 and 12 March 2018 inaifeddsto

share general information on cetacemarsome key preliminary findings from the reseta 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 prograiarine Mammals Sighting Network

and Reporting of Stranded of Marine Mammdlleidea of these programsasto enable us to collect
secondary data on the occurrence and distribution of cetaceans in the projecttardagcument the
stranding eventgwhich are poorly knowim Malaysia) and hopefulgnabletissue collection from the

dead animalsWe also hope that by participating in the citizen science program, it would spark their
interest in safeguarding the marine mammals and the marine environn@umtreach materials (i.e.
waterproof stickemith information) were distributed to th participants at the end of the workshops
(Figure B). Ever since the workshop, we have received increasing marine mammals sighting and
stranding reporting. We received a total sévenreports of stranded marine mammalsnd 11 live
sightingsn the project area to date.
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APA YANG ANDA PERLU LAKUKAN SEKIRANYA TERJUMPA
MAmALIA MARIN TERDAMPAR ?

Apabila satu atau lebih mamalia marin (PAUS, LUMBA-LUMBA atau DUGONG) dijumpai
terkandas di tepi pantai atau bermasalah di laut, sama ada SUDAH MATI atau MASIH HIDUP

¢ Husunel

Jabatan(;fgill;aggrrl'ui:)’lalaysia . (@ J MareCet
04 985 1007 011 1577 6802
HKEDAMPARAN HIDUP

Tindakan awal yang boleh anda \akukan sehingga ketibaan pasukan bertindak

g A IO R

Fasulun haiwan Teduhkan haiwan dari Lindungi lubang nafas Lindungi mata dari

berkeadaan lembap cahaya matahari dari air & pasit pasir & bendasing
Lindungi sirip hadapan & Berikan sokongan Jangan heret haiwan Kawal orang ramai
gali lubang di bawahnya supaya haiwan berada tersebut

bagi meringankan dalam posisi tegak

tekanan pada sendi

APA YANG ANDA PERLU LAKUKAN SEKIRANYA TERJUMPA
MAmMALIA MARIN TERDAMPAR ?

Apabila satu atau lebih mamalia marin (PAUS, LUMBA-LUMBA atau DUGONG) dijumpai
terkandas di tepi pantai atau bermasalah di laut, sama ada SUDAH MATI atau MASIH HIDUP

€ Husunel

Jabatan Perikanan Malaysia L ) )
(Kuala Perlis) atau W@ d MareCet

04 9851007  O111577 6802

HEDAMPARAN HIDUP

Tindakan awal yang boleh anda lakukan sehingga ketibaan pasukan bertindak

Pastikan haiwan Teduhlan hai: dari Lindungi lubang nafas  Lindungi mata dari
berkeadaan lembap cahaya matahari dari air & pasir pasir & bendasing
Lindungi sirip hadapan & Berikan sokongan Jangan heret haiwan Kawal orang ramai
gali lubang di | hny supaya hai berada tersebut
bagi meringankan dalam posisi tegak
tekanan pada sendi
: KEDAMPARAN MATI
Anda boleh memberikan maklumat/bantuan seperti:
(2) Gambar r‘.‘
I ked Gambar bersudut tegak 90°
(1) Maklumat kedamparan asas bahagian atas/bawah dan kedua-dua sisi
Tarlkh & masa - keseluruhan haiwan, kepala, sirip belakang
Lokasi - bahagian bahagian badan lain
Keadaan tapak kejadian - sebarang lukalcedera luaran yang ketara atau luar blasa

{dilaut | di pantai / persisiran pantai berbatu | kawasan

diliputi tumbuhan, zrus pasang/surut, cuaca) = (3) Pengukuran

Panjang badan, panjang bahagian-bahagian badan,

Bilangan haiwan s

Spesis | deskripsi spesis Krsan soket gl

Keadaan bangkal (4) Pengumpulan sampel & w
{barumati { telah reput | rangka tulang) pengawetan spesimen (jika mampu)

Status bangkai Kulit, tisu-tisu badan, gigi, kandungan perut )
(dibiarkan di tapak kejadian/ ditanam/ ditunda/ tenggelam)
Dengan melaporkan kejadian kedamparan, anda telah menyelamatkan nyawa haiwan

tersebut dan/atau menyumbang kepada penyelidikan dan pemuliharaan mamalia marin

Figure B. Waterproof stickeran the local Malay languager the fishermen after the workshops
(printed in two sizes)
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A marine education classroosessiorwas conducted in a local primary school in Perlis on 1 October
2017, whidh encompassad 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 abmarine mammals; and 3)
threats to marine mammals andbow to help. The activities involved games and engaging talks with
various photos and tools (i.e. figurine andtaceanskulls) to facilitate the understanding of the
subject.The resposewas good anave were invited to deliver similar prograsim other schoolsAfter
touring the classroom,hie school children were asked to answer sosiraple questions and write
their wish for the oceanThiswasto gauge if theyundersbod what was taught and shadein the
classroom and if the activityad made an impact in creating awareness among the school children.
Generally, the outcome was that the school children were able to differentiate betadetphin and

fish, and they understod the importance of the mame mammals in the ecosysterivlost of the
wishes written were thathey hoped their future generations will be able to enjjewingthe marine
mammals and other marine organisns the wild Some of them even pledged and encoumhge
people to be vigilantlaout their waste.

Figure 20The questions and wishes/pledgés the Chinese languagaipswered and written by the
school children

Communication & Application of results

Throughout the project duration, weommunicatedregularly with the Langkawi Development
Authority (LADA) and the Department of Fisheiedaysia Perlisstate office) always keepinghem
informed of our activities and interest to conduct awareness workshops with the local communities.
In collaboration with theatter, we conducted workshops with fishermen and somehef officers
from their department. During the workshopsie shared our research findings, aptotoswith very
deformed dorsal fins that are caused by fishing gear or boat propeller stekes throughout our
surveysln order to raise awareness, waterproof stickers designesLinfeam member which consist
key information were also distributed to thisheries officersfishermen andcoastalcommunities.
Separately, ouragsearch findingé Y R 0 KS (i Sverer@dmunicateddinl the Department of
Irrigation and Drainag®alaysia Perlisstate office)for the development of an Integrated Shoreline
Management Plan (ISMR)r Perlis.

In 2016, news broke of a RM1.2fdpproximately USD 289 mif)egadevelopment project taking
place at the estuary at Kuala Kedah (our project area). The project developmenimplahv&d sea
filling (land reclamation) of an area we identified as a dolphin core feeding areae@urhad also
delivered lettersof concern on the matter, supportedith our research findings to several local and
federal governmental agencies (i.eed@h State Government, Department of Environment, el
Ministry of Natural Resources and Environmgnbw the Ministry of Water, Land and Natural
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Resourceg] Our concers were also communicated tothe local newspapers, which was then
published in prineand online

We also delivered talks/workshops with the locadhools and universities, sharing some of our

research findings and research experience. Was to instil marine conservation awareness and

hopefully to inspire more youth to be involved imarine mammal research and conservation work.

Beyond students, we also shared our findings and photatiecdd Sy SNJ £ LJdzof A O i KN dz
events €.g.,booths and exhibitiors) as a platform to spread awarenessdditionally, ve plan to

publish our findhgs in peefreviewed scientific journaland present them at the Biennial Conference

of the Society of Marine Mammology in 2019 in Barcelona, Spain

Monitoring and Evaluation
Research
9 Fieldvork was evaluated based on the successful executionlldbcat surveys, sightings of
humpback dolphin and theollection ofnecessarylata
1 Methods was guided and approved by an intdiomal researcher from India, Dr. Dipani who
visited the project area in August 2016.
1 The outcomes of the data processing and analyses acted as indicators to monitor and evaluate the
project:
a)t K20G2a 2F R2f LKAY QA R2NALI fandmatghédPhot&dddlogae2 NIi SR =
2T R2f LIKA yfai e LRrKeiEi hnil théFakljgcant mainland waters was developed.
b) Dolphin core area(s) was identified and displayed on the map, indicatintpt¢lagion and
function(s) of the area.
c) The degree of connelity 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 otreachefforts

1 Workshops and lectuse were conducted throughout the project duration. The efficacy was
measured by thenumber of workshops conductedhumber of participants attended the
participant category (i.e. fishermen, students, local conmities,and governmentaagency)and
the resnse of the participants (level of engagement amig:raction).

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

1 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.mefisher
students, governmental agency, coastal communit@s) thek OOSLJiF yOS 2F GKS GS|
and recommendations by the governmental agencies.

Achievements and Impacts

a) Establiskedbaselinesocial ecologdatafor humpback dolphins in the project area
Only a fewstudieshave investigated the social structure of humpback dolphins througtieair
entire global rangejndicating the lack of such information. This applies to Malaysia as well,
whereby this project appears to be the first study of its typkerefore, this project contributed
to the national and global knowledge pool of thiess.In addition,this project contributel to
the initiation of cetacearresearchin the adjacent Perli€edah mainland waters, as no prior
cetacean studies lthbeen conducted in the ared@hrough this study, we laid the foundation and
open up for more eeas of research to be studied in the future (e.g., acoustic and genetics studies).
All theseallow for better understanding of the species which leadseftective targetedspecies
conservation.
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b)

d)

f)

Unprecedentedand valuable approach for cetacean reseaamold conservation in Malaysia

This project offers a fresh persga® in the conservation field particularly for cetacean
conservationas traditionallyconservations evaluated using population abundandais project
can contribute towards the developmée of management measures that are tailored to the
behavioural and habitat specialisatiookthe focal species, which would be more effective.

Vocaization of concernabout a megalevelopment project in Kuala Kedah (project area)

In June 2017, the teantelivered letters of concersupported withthe projectQfindingsto several

local and federal governmental agges, and local newspapers to expressatjection toward a
RM1.2bil(~USD 289 njilmegadevelopment project in Kuala Kedah. The project bir@¢ady
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 locatiomaipfrequent dolphin sightings

and most importantly the area wa observed to ba feeding groundThe development project

had been issued temporary stop workorder by the governmenthowever we will continue to
monitor and assist the government in the assessment of the projdoeie needed, and we will
continue to raise our concas publicly should any further work on the project resume

Selected as a part ahe working group for thedevelopment of anintegrated Shoreline
Management Plan (ISMP) in Perlis

We were invited by the Department of Irrigation and Drainddgaysia Pellis 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 discusdimassist with the plan by providing our
project findings and recommendation$he ISMP was finalized and submitted to the federal
governmentand is currently waiting to be reviewed and approvéée hope that with thigsSMP,

the wellbeing of the dolphins will be taken into accoimany fiture coastal developmenilans

Stakehadlers involvementcooperationand capacity building

Since the initiation of the project, we have recruited and traidé&dvolunteers from different
sectors (e.g., NGO members, marine biologist, nature guides, university students, fishenthen,
generalpublic) and ages in marine mammal researthese volunteers continue to support our
project throughfurther volunteering or preadingthe word amongtheir friends and familyA
previous volunteer has now gone on pursue her doctoral research in acoustiggcile 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 haveeceived increasg sighting repors and volunteeing requess. We

were also invited to deliver more talks and workshops to fishermen by the Department of Fisheries
Malaysia(Perlisstate office) local schools and university.

Projectared & Y 2 Y A Y | (i Ar@pgrtant Bariheyannal/fda (IMMA)is accepted

Ourteam submitted an application in April 2810 nominate the project area, Langkaamd its

adjacent mainland wateras an Important Marine Mammal Area (IMMA&jttp://www.iu cr-
csqg.org/index.php/page/9l The status oMMA is a global initiative developed by thgCN

Marine Man¥Y | £ t N2PGSOGSR ! NBF& ¢l al C2NDS (G2 ARSYyGA-
seas and ocearthat areimportant for marinemammalgo should beconsidered fomanagenent

and conservation(https://www.marinemammalhabitat. org/activities/imma}/As of September

2018, air submission fothe project area to havédMMA status has been acceptdyy the Task

Force Secretariat, pendingecesary corrections.
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Capacity Development and Leadership Capabilities

This projet enabledthe team to hone and develop skills as garareer conservation biologsand
provided us the opportunity to lead an important topic for the vulnerable speiciddalaysia For
instance, the team was trained and guided by our project advifmsDipaniSutariafrom India and

Dr. LouisPonnampalanfrom Malaysia, in social structure data collection and analysag, how it

is conducted, what kind of data to be collected and how to analyse the collected @amproject
also offeed opporturity for each membeto honeour leadership skill bjyeadng at least oneproject
component (the project encompasses several componermntssearch, data analysis, outreach, etc.)
FOO2NRAY3A G2 St OK | yeRperied& NB. Tgol a praciildadieyiatiing I y R
whole team in project designg and implementation tosee the project through to completion.
Meanwhile,Ms. Kuit andDr. Amy Then, who have momexperience ordata and statistical analyses,
led the team to analyse the data and produesults.Ms. Ng and Ms. Leaitilizing their experiences

in outreach and social sciencked and trained the team in outreach activities (e.g. workshops,
lectures, interviews). We successfully designed educatimmdules for school outreach events and
are now equipped with better soft skills, such k=arning the different sets of approaches to handle
different people and audiencem addition, difficulties and obstacles faced along the project duration
had trained us to be more competent with better atdi thinking skillproblem solving skilind
improved our teamwork

Section 3:

Conclusion

The data gatlered from this project has built the foundation ahderstanding of specidsabitat
relationships uder the influence of human activities, which has always beencibstacleto the
species conservation and managemefihe information presented hereill help policy makers and
governmental agencies to make better decision in terms of protecting the irapbdreas for the
dolphin population and for future coastal development plalRer instance, the core areas information
would be useful in advising areas where coastal developments should be aveitidd proper
management plascould be developedo protect the core areas (i.e. Kilim and Teluk Apau) where
high level of human activities were observed to ocAdditionally, these data could also contribute
to the next assessment the Indo OA FA O K dzY LI6 I O {IUCR RédLiKt/ofyTerdateded | (i dza
Spedes.

In light of the rapid developmeattaking placein Langkawand the megadevelopment project in

Kuala Kedah, there is a need for continuous monitoring of Rn f LJKabitatiuSe and further

understand their adaptive strategie® advise themost feasibled g & T2 NB | NBRote & 2 f dzi /
surveysshould be conducted to acquire sufficient daa highlighted in the earlier section of this

report. This project has also oped up a pathway for future studiesuch asacoustic ecology, due to

the limitation of visual observation.

Problems encountered and lessons learnt

1 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 ofrojectfindings tothe Department of Irrigation and Drainaéalaysia Perlis
state office)for the development of an Integrated Shoreline Management Plan (ISMP), Perlis
whereby wellbeing of the marine mammaisgthe area are taken into accourithe ISMP hdseen
successfully drafted and submitted to the fedembvernment for review and approval.
Additionally, we were also invited ltlge Department of Fisheriellalaysia(Perlisstate office)to
deliver a workshop with more than 100 local fisherm&hese project activities went weallie to
the regular visiting and communications withe local governmental agenciaad communities,
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which had successfullynade ourselves known in the area for marine mmaal research and
conservation and the acknowledgement of our expertise.

We also successfully build the local capacity by traininginteérs in marine mammal
conservation and encouraging the locals to participate in citizen sci#veeaeceived increased

volunteer applications, thirgharty sighting repog | YR YIF NAY S YIF YYI fsaQ & NJ
Besides that, school program conducteddnal 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.

1 Which project activities and outcomes have been problematidramdhat 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 Lnexpectedeventfrom the surveg¢ the low encounter rate of humpback
dolphins h the PerlisKkedah waters during surveysinder the social structure analysis. This is
due to the requirement of a minimum of 54sghts for each individuah order to be analyzed
whereasthe highest resighting frequency recorded in the area isP3pto-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 wat&twerefore the social structure for the
Langkawi waters has not be ascentd. However, ve recently recruited and trained a volunteer
to help us process the data.

9 Briefly assess the specific project methodologies and conservation tools used.
The overall methods employed ssiitable considering the local context, whishcceshilly led
this project to completionBoat surveys for dolphin data collection is no doubt the best method
for this project, based on most cetacemsearchesand also the guidance from our two project
advisors who have been in this field for ye@snsevation and outreach efforts through constant
communication with the stakeholders via roundtable discussions, workshops, lectures, is
appropriate for this project This isto acquire thér acceptance of our presencand
recommendationsseeing that we wer@ew in the project area.

1 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 tealearnt from this project is to perseveand be resilienh For
instance, we kepapproaching the locals despite being shut away in the beginning until today
someof them, if not all, are more open to us and willing to share or hear us dte project hd

also taught us that peoplarethe key tosuccessfutonservationlt is through connection such as
understanding the people (e.g. their perceptions, their needs, the drivers to their behaviours) that
can bring behaviour change them and influence thento care for thesamecause.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 prdbiemediately.The bgical
framework taught during te CLP training is definitely a tool to help keserythingin check.

In the future

We will continue to conduct more bodtased surveys to monitor the local hupback dolphin
population andto collect more dataas mentioned in the earlier result section that ttiata for the
adjacent mainland waterare lackingdue to the low ecounter rate of humpback dolph&crosshe

four surveysWe will seek fomore funds from various grant opportunities as they become available

in orderto support our surveydn addition, photelD catalogue will continue to be developed with
more data ollected 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 levéllore volunteerswill also be recruited and trainetb help

us with boat surveys angbrocessing of our large number of dafBhis can &lp to build the local
capacity.

Apart from research, we will further our conservation and outreach efforts through keeping regular
contacts wih the governmental agencies and conduct more outreach activities with the |@aisg

to the recentgovernment changed in Malaysia and the Kedah state, we will approached them and
introduce ourselves to the new officers in power and start engaging thi¢im, so as to get them
acquainted with our work and effort&Ve will continue to share and update our project findings to
the management authoritiesegularlyin the form oftechnical report and roundtable discussgn
More school outreach programmes wile conducted as we recently partnered up with a large
corporate company (the Pernod Ricardikewise, we will be monitoring thresumption of themega
development projecin Kuala Kedalnd male our findings known to the developers and relevant
governmerii I £ | 3SyOASa (2 Sy3ar3asS gAliK (KNWalsomteddA Yy R (K
to set up a crowdfunding campaign to help us raise funds for runningeacir programs in local
schools.

As for the future, having an active and functional marireMY I £ 3 Q a0 N} yYRAY 3 NBaLRY
be usefulby 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 availale at the moment, and better understand their life history through posirtem

of the dead onesAcoustic research work should also be carried out in the future to address the
limitations of visual observations of dolphin behaviour in this project, ashitfedspend most of their

time in the water and they rely heavily on sound for communication, navigation and feéktiisy.

project also paves way for future possible effort in exploring transboundary movement of the
humpback dolphin with neighbouring couigs like Thailand. As described in the result section, no
YIFGOK 2F R2fLKAYQa R2NELI{ TRefldwatelsandthéke®NisaeiR 06 Sl o
to date. This possibly suggest separatgb-populatiors in these areas, and raise the questiothié
LangkawdPerlis waters humpback dolphsub-populatiorQ @ NIy 3 SorthQETh&8Iah@R & they

do, this research could actually encourage transboundary protected area planning.
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Financial Report

Itemized expenses

Total CLP
Requested

Total CLP )

Spent (USD) Difference

Details & Justification
(Justification must be
provided if figure in

PHASEd PROJECT PREPARATIO
Communications
(telephone/internet/postage)

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

column D is + 25%)

12,500.00

Insurance 100.00 81.61 -18%
Fund reallocation to boat
and car rental as requested
100.00 approved by CLP inqthe
Visas and permits preliminary report.
Team training
Fund reallocation to boat
and car rental as requested
300.00 approved by CLP inqthe
Reconnaissance preliminary report.
Other (Phase 1)
EQUIPMENT
The remaining fund was e
allocated to boat and car
o ) 830.00 rental which was approved
Scientific/field equipment and by CLP in the preliminary
supplies 309.89 report.
Photographic equipment
Camping equipment
Boat/engine/truck (including car 8.000.00 Incresse in costs from
hire) ’ ' 9523.91 19% extended boat survey days.
Other (Equipment)
PHASE { IMPLEMENTATION
. The remaining fund was te
Accommodation for team members| 2 000.00 allocated to boat and car
and local guides 1657.10 -17% rental.
Food for team memeérs 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, videg  100.00
t-shirts etc.) 92.48 -8%
Other (Phase 2)
PHASE I POSTPROJECT EXPEN
Administration
Report production and results Fund will be used to make
dissemination 50.00 findings readily available for|
public.
Other (Phas8) Fund reallocation to boat
220.00 and car rental as requested

12,435.62

31

approved by CLP in the
preliminary report.




Section 4:

Appendices
Output Number Additional Information
Number of CLP Partner Stg 0

involved in mentoring the Project

Number of species assessmel

contributed to (E.g. IUCI 0
assessments)
Nominated Langkawi and adjacent
mainland waters as an Important Marine
Number of site assessmen 1 Mammal Area (IMMA) under the IUCN
contributed  to (E.g. 1B/ Marine Mammal Protected Areas Task
asessments) C2NODSQa AYyAlGAFGADS
Number of NGOs established 0
gTount of extra funding leverage 4500 TheNagaoNatural Environment Foundatio
Number of specie: T Sousa:hlnens.ls .
discovered/rediscovered 3 T Orcaella brevirostris .
1 Neophocaena phocaenoides
Number of sites designated 4 Submission folmportant Marine Mammal
important for biodiversity (e.g 1 Area (IMMA status has been accepted
IBA/Ramsar designation) pendingcorrections
Number of species/sites legal 0
protected for biodiversity
91 Department of Fisheries Perlis
Number of stakeholders activel 1 Departnent of Irigation and Drainage
engaged in species/sit 4 Perlis
conservation management 1 Langkawi Development Authority
1 Local fishermen
Contributed findings and recommendation
to the developmenbf the Integrated
Number of species/site Shoreline Management Plars(¥P) Perlis
management plans/strategie 1 by the Department of Irrigation and
developed Drainage Perlishe final copy has been
submitted to the federéstate for review
and approval
1 Government agencies
f Local fishermen
Number of stakeholders reached 349 i Students
1 Nature guides and marine biolisis
 Local communities
1 Improvel participation in citizen scienc
and volunteer request
Examples of stakeholde 1 Invitgd bystate governmentagency to
behaviour chanae brouaht abot 3 contribute to the development of a
g g

by the project

local management plan

1 Invited by bothstate government
agency and local schools to deliver
conservation workshop and lectures
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Examples of policy change broug 0
about by the project
Created an alternative income source to t
Number of jobs created 1 local fishermerasskippers on our research
vessel
Number of academic papel 0
published
We plan to submit a published in a peer
Number of conferences wher reviewed scientific journal and present the
project results have bee| 0 findingsat the Biennial Conferemcofthe
presented Society of Marine Mammagy in 2019 in
Barcelona, Spain.

Appendix 4.1 CLP M&E measures
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Letter of concern for the Megdevelopment project featured in two local newspapettse Malay
mail* and The Statrespectively

1. http://www.themalaymailonline.com/whatyou-think/article/concernswith-regardsto-the-aman
laut-projectin-kedahthe-marecetresearc#B0Z74Ek6HXcMS716.97

2

http://www.thestar.com.my/opinion/letters/2017/06/13/protectingthe-coastalenvironmentis-
equallyvital/

I masur

I onLine

A News Busios  Sport Metro  Tech Ufestyle Oplalon  Videos Property  Jobs  Autos  More

TOPICS b StarGoManHuwrtsdwad  StoptheBulyng  TroeoeNot  Moaderste Malaysa - .
MIAOTY NEWS MALAYSIA WORLD UIFE SHOWBIZ OPINION SPORTS ¢ INK TRAVEL RE

Protecting the coastal environment is waTvouTinG Concerns with regards to the
equally vital Aman Laut Project in Kedah —

The MareCet Research
Organisation

s

Toesday, 13 Jun 2017

000
000
=)

TG ran aancs

JUNE 12  We from the MareCet Research
Org: (MareCet), 3

NGO, are disheartened with the recent tssue of the
RM1.2 billion Aman Laut mixed development project
In Kuala Kedah which was highghted in various local
news portals on 29 May, 2017, 1,23,

Vie are deegly concerned about this mega
development project that involves reclamation of
about 123 acresé of coastal sea area.

WE, st Research Orzanisation (MareCet], alocal
NGO, are disheartensd with the recent issue of the RM12611 Aman Laut mixed Whike the project had been Issued to a stop work order by the Department of
project E i i invari Ervironment (Dof) and requested 16 resubmit & full Environmental impact
3nd naws portals on May 29.V P i Assessment (E1A) report. MareCet would like to weigh In o stress that all
projact that 2bout SO hectares of ares. should in a thorough and obje 250 that no
adverse ecological impact will accur in the area as a result of this proposed project.

While: by the Department of Environment

(Dog) to resubmit i A {EIA regort, MareCet has been conducting dolphin research and conservation work in Langlawt

MareCe e to wek hat o8 s since 2010 and has expanded our work to the adjacent mainland waters (from

proiiann Ty doicainsaciuall s ktha Kuala Perlls extending southward to Kuala Kedah) since 2016,

area as aresult of this preposed project. Through our findings, the occurrence of at least three species of marine mammals
a d int are confirmed in the waters of Kuala Kedah — twa spacies of dolphins (indo-Pacific

;4:::?:(‘:5 ik o thaadecart il Rt Angons humpback dolphin and Irrawaddy dolphin) and one species of porpoise (indo-

b * ¥ i Paciic finless porposse), All three species are listed a5 “Vulnerable” (o extinction)

2016 findines, the on the International Union for Conservation of Nature's (IUCN] Red List of

occurrence of at least the of maris ks med Threatened Species,

Kuala Kedah - ies of dolphins (Indo-Pacific i

dolphin) and one spec ise i jise). Initial cbservations from our research have found that the area of the propased

development appears to be an important feading ground for the Indo-Pacific
Al i listed as “Vulnerable® fon) on Union for humgback dolphin and Irrawaddy dolphin populations in the area.

Conservation of Nature's (IUCN) Red List of Threatenad Species. Initlal observations

{0 o cameatich have fousd that the ares of th proposad Givelopasnk i tobe We have documented numerois dolphin sightings in the vicinity of the Aman Laut

project development site, with mast of these dolphin groups observed feeding and

humpback doiphin [pi
S ST ‘ foraging, Dolphins generally prefer stes that correspond to areas of good food
S 7 2 sources, good conditions for prey capture and offer peatection for their life cycle
i ite, vith 2
Wcloky of e Avin Laut 2 8 wWiihmostof (e.g. breeding caving socialising, feeding and resting).
g and foraging Dx or tes that c

of i prey capture and offer, for ther life our hsuggests that Kuala Kedalys fulfl some, if not all, of
cycle fe.z. broeding. calving sacialising, foeding and resting). Our research suggests that the above crteria.

Kuals Kedah's coastal waters fulfil some, if not all, of the sbove criteria. Therefore, we

Therefore, we believe that the area is important for their sunival. Dolphins are not
belleve that the area ls important for their survival. Dolphins are not only considered s s imp r sundval Dolphi
z S Kb

only considered sentinels of ocean heaith but also have potential to be a source of

el of. bealthk
ecotourism attraction for Kedah.

for Kedah,
we erned about the ach of activities of the
Weare concerned about the adverse impacts of the development activities of the Aman Aman Laut project on the welfare of the diighins and also th e
Laut project ol he dolph is0 the greater marine envi environment. Reclamation and infiling of the sea and dearing of mangroves cause
infilling of the ingf I Ieraworsible loss and degradation to the marine and coastal ecosystems5,6.
and degradation Lo the marine and coastal systems. In this case, such actiities wi directly affect the habitats in which dolphin
Inthis case, such activities will directly affect the Popations depend on to swvivey,
Credsi the area indy i Dredging and infilling the area induce pollutants and excessive nutrients into the:
nutrients into the sea, hence alfecting the water quaiity. This in turnaffects the growth sea, hence affecting the water quality. This in turn affects the growth and survival
iival of fishes ine species in the area, whit ¥ i of fishes and other marine species in the area, which not only constitute a
significant part of Jolphins’ diet but a source of liveli the local fishermen and significant part of the dolphins’ diet but a source of ivelihood for the local
aseafood resource for Malaysians. fishermen and a seafood resource for Malayslans,

W hould be Vée believe such development should be subjected to detailed environmental
studies, which lyses of potential impacts to the impact studies, which should include thorough spedialized analyses of potential
«coastal and marine ecology in the area Such an assessment is cruclal given the Impacts to the coastal and marine ecology In the area,

. he: "__’:':'“ S folosical Diversity, and Such an assassmant is cructal gven the impartance of the area to ocal marine
2 i % s wildiife and seafoed rescurces, and would be in line with Malaysis commitment
omdmats otk gt atabias s cousbn ki Nl {inde 4 Comon o Bl Evrii i ot i
Yo {Civersty (\POID) 2010 2023 DUtk ity Ridourcas Important marine habitats as contained within the National Policy on Biological
and Ministry. This would. tions tobe Diversity (NPBO) 2016-2025 published by the Minsstry of Natural Resources and
amang the top. Protaction Indx (EPI) by the el
year 2050, as ithin the federal ed National ion 2050
(TN50) agerda. This wauld also be in line with Malaysla's aspirations to be among the top 20
countries on the global Environment Protection index (EP) by the year 2050, s
Additionalty,all jes of mari long the Kual stated within the Malaysian government-ied Transformasi Nasional 2050 (TNS0)
arefully isheries Act 1985 and Fisheries (Control of € & agenda.
F00c50) AR Mo 1155, Additionally, all three species of marine mammas found along the Kuala Kedah
W potential of the Aman Laut project toraise the coast are fully protected under the Fisheries Act 1985 and Fisheries (Control of
economic standards In Kedah as our country continues to press forward with Endangered Species) Regulations 1999,

sodacnisstion. How e, we would iketo ancosnge 2.stabhabia develogment aid Wée acknawledge the potential of the Aman Laut development project to raise the
madernisation that should not come at the high cost of the enviranment and the ecanomic standards in Kedah, ¥ aur country continues to press forward with
Ecosystem senvices it provides to Malaysians. modernization.

THE MARECET RESEARCH ORGANISATION However, we would like tain: and

that should not coma at the high cost of the environment and the ecosystem

wawmaracet.org
services it provides to Matayséans.
Kuala Lumpur £
e Yours sincerely i
TAGS 1 KEYWORDS

4 B The MareCet Research Organisation www.marecet.orgils
Letters, Enviromment , Aman Project in Kedah

Langkavd Dolphin Research on Facebaok
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http://www.thestar.com.my/opinion/letters/2017/06/13/protecting-the-coastal-environment-is-equally-vital/

08 June 2017

YBhe Dato’ Sri Azizan bin Ahmad,

Secretary Genegal,

Ministry of Natural Resotrees and Environmant,
Wisma Sumber Asli,

No.23 Fersiarm Perdana,

Presint 4,

4 Putrajaya.

Deer YRhg Dato” S,

Coneerns for the environment with regards o the Aman Laut Project in Kedah

We respectfilly refer 1o the subject mater ehove,
2. In light of the recent issue of the RM1 2hil Aman Laut mixed development project in Kuals™
Kedah which was highliphted in various local niews portnls on 29 May 20172 we fram The
MareCet Research Organization (MareCet) feel compelled to write fo expross our docp concern o
this matier whereby reclimation of abeut 123 acres of coastal sea ares will take place’. MareCel is a
lozal non-profit, non-governmenial organization that is dedicated ro the research and conservation of
mrine mamatals and the greater marine environment in Malaysia. We have been conducting dolphin
reseurch and eanservation work in Langknwi since 2010 and have expunded! pur work to the adjacent
maintand waters (from Kunla Perlis extending southward to Kuala Kedah) since 2016 ;

. The waters of Kuala Kedah host at loast theee species of marine mammals -

s (Iudo-Pucific humpback dolphin and Irmwadds-p«;olplxmj and one speb?:;‘uf ;;:;f:‘(‘lil:d:r
e finless porpoise). Al three species arc listod as “Vulnerable” (1o extinction) va the
Intermational Union for Consorvation of Nawre's (TUCK) Red List of Threatened Species. (nitial
abservations Irom our ssearch have found that the arca of the prapased developrment appears ta bo on
important fegding ground for the Indo-Pacific hampback dalphin and lerawaddy dolphin populations
in the ares, Dolphins gencrally profer sites that correspond o areas of gocd food sources, gncd
conditions for prey espture and offer protection for their life cycle (e g breeding, calving, socialising,
fecding and resting]. Our research suguests thar Kush Kedah's coastal waters fuifll some, if not all, of
the abve eriteia. Therefare. we belicve tha the area i inmportant for taci survival. Dolphins ae ot
anly coisidered sentinels of oeéan health but alsn s potentinl to be a source of ecotouriam attrzction
:12; Keda\:!. .;M‘ls:heg in Appendix A is a map output from our research, showing the close proximity
P"‘m"‘mﬂe&;’\;;ﬂﬂp {groups that arc predominantly observed feeding) and the Aman Laut

4 We are consemed about the adverse impacts of the development astivities of the Aman Laut
praject on the weltare of the dolphins and niso the greater marine environment, though a temporary
stop work order has been [ssued by the Departnsat of Environment. Reclamation aad infilling of the
sea and clearing of mangroves cause imeversible loss and degradtion o the marine and eeastal
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Tha MareCat Research Organization (Reg: 0051-12-SEL]
Unit 3:1:1, Rumsah Bandar Anilila, Jalan Anggerik Mslaxls 311171, Kol Kemuning, Seksysn 31,
40460 Shah Alam, Selangor, MALAYSIA.
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Letters of concern regarding the medavelopment project in Kuala

government agencies

ecosystems™®. i this case, such aclivities will directly affect the habitats in which dolphin nwp|1h|\u\|s
depend on 10 survive’, Dredging and infilling the area induce polluiants and excessive numients into
the ses, hence affecting the water quality. This in turn affects the growth and survival of fishes and
pecies in fhe area, which not only constitute a significant part of the dolphing’ diet but a
source of livelihood for the local fishermen and a seafood resource for Malaysians.

5 We believe such evelopment should be subjeeted to detailed environmentel. impuet studies
‘which should include thorough specialized analyses of porential impacts  the coasial end marine
coolagy in the e, Suzh an sssessment is crueial given the imparience of the area to lozal marine
wildlife and seafood resources, and would be in line with Malaysin's commitment under the
Convention cn Biclagical Diversity. snd commitments to protest imporiant merine habiiats as
contained within the National Poliey on Bislagical Diversity (NPBD) 2016-2025 published by the
Minsstry of Namral Resourees and Enviconment itself. This would also be in line with Malaysia’s
aspirations to b aunong the twp 20 comntries on the glebal Environment Protection kadex (EF1) by the
year 2050, na stated within the Malaysian govemment-led Trangformasi Nasional 2050 (INSD)
awenda. Additicnally, all three species of marine mammals found along the Kuala Kedaly coast are
fully protected under the Fisheries Act 1985 and Fisheries (Conrol of Endangered Species)
Regulations 1999,

6 We ncknowledge the potential of the Aman Laut development project to raise the economic
wandards in Keduh, a3 our country continues to press forvard with modernization. However, we
would like 10 eneonmge susainable develapment and mederniztion that should not ¢ome at the hich
st of the envitonment and the ecosysten servicss il provides o Malaysians,

ry. MareCet i prepurcd to assisi he Government in any way possible Lo ensure that the
candhucted in u tharau gh and ehieelive manaer, so Uhat no adverse ecalogical impact will
ocent in fhe aren s o result of this proposed project

Thank you.

Volbl cincerely, t
|

(DH. LOUTA INNAMPALAM} 03 BT o)

Chai -Faunder, MareCet; 09

Also |
IS0 Youth Ambassador {Enironsieath : ; |

T Y
i % 0% RELE (12g
Dr. Megat Sany bin Megat Amad Supian, ! . |
Under Secretary, Bindiversity Management and Forestry Division, NRE

Mr. Jaya Singam Rajao. :
Under Secretary, Environmental Manzgement and Climate Change, NRE

*MeLusky, DS, Bryant, DM. & Elliot, M. 1992, The impacis of land-claim on maerobenthves, fshand
shorehirds an the Forth Esnizry, eastern Scotland. Aquatic Conservation: Marine and Freshwater Ecosysteins 2.
211 -2

© Priyandes, A. & Majid, MR 2009. Tmpact of reclamation activities an the environment case study:
Reclamation in narthern c0gst of Batam. Jumal Alam Bina 15:21 =34,

g cumulative impacts on Hone Kong's dalphin
il

? Marcoite, I, Hung, SK. & Caquard, 2015 Ma
populaion. Ocean & Coastal Managemer 100: 3

Kedah addved to

Outcomes of the candidate IMMA Independent

Review Panel

Dited 01.09.18

Dear Point of Contact for the followsg (IMMA Subsuission made at the IMMA Regional
Workshop in Xota Kinobabs - March 2010:

Satwe-Langkawi Archipeiago ciMMA

On bekalfl of the WICK Marine Mammal Protected Areas Task Force Co-chalrs, [ would

Blko to fnform you thart your cIMMA submi

o hiss been Acvepted for IMMA Status

pending v M

hy the Review Panel

foth the Task Foree Seeretactat and the Review Panel consider that the submission does
describe an area of importance to marine mansusals a0d could he maniged for the

purposes of conservation. However, It is achizad that the

piton, use of criterta, or

the use of supporting references must address some Major Corrections to sesure that
the IMMA can be published formally online using the IMMA cAtlas
(marinemammalhsbatcegdimma-cats),

Pease find sttached your oripmal submission(x) with comments from the Review Panel
and a list of collsted cossments from the three reviewsss Lo address before the Accepted
INMA is added to the e-Atlas. We kindly ask that you review these comments and
segpestod chanpes, and re-submit the Informaticn back to us using the attachad INMA
Resubmisslon Forms, along with a Cover Letter addressing any change and answers to

reviewer questions.

The deadline for your final IMMA Resubmission and Cover Letter Is October 28th

018 - sent to mmaconrdin

e agaie, the Task Force woukd liko to thank yom for your much-appreciated
camtributicn to the IMMA Regional Workshop in Xota Kinabalu, Sahal, Malaysia, March
2018, and for your submission of 2 candidate INMA.

Sinceredy,

Michael | Tetley

INMA Programme Cocrdimator - IVCN-MMPATE

On beball of the ICN-MMPATF Co- Chairs
Gluseppe Notarbartolo d Sclara and Erich Hoyt

Mansir Mavess
PROTECTRD AREAS

Tase Foncs
~

e

the

Notification from the IUCNMPATF about the acceptance of IMMA status for our project site
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Photos
A. Phobs from the field

Indo-Pacific humpback dolphins were observe 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 haulig up their fishing net
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Dolphins were sighted in the vicinity of tourism activities in the Langkawi waters
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B. Research team working in the field

Team members searctdor 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.

)

e research with the local fishermen after a Iog boat suy 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 Develognt (on the right)

~TT

Rourdtable discussionamong different stakeholdersto develop the Integrated Shoreline
Management Plan (ISMP) for Perlis state

Megatauna Marin

AN PELAN . &

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 talk to local fishermen to gain thei
and dolphin conservation

Fishermen checkedut our outreach material (funded by CLBjickers contain informatioof how
people can blp 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 MarcB 27

Invited by the Department of Fisheries (Perlis state) to deliver talk wii fehermen and distributed
waterproof stickersn March 2018

43



Marine educatiorclassroonconductedin a local primary school in October 2017
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