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MANTA TRUST?
WHO ARE THE

The Manta Trust is a UK and US-registered charity, formed in 2011 
to co-ordinate global research and conservation efforts around 
manta rays. Our vision is a world where manta rays and their 
relatives thrive within a globally healthy marine ecosystem. 

The Manta Trust takes a multidisciplinary approach to conservation. 
We focus on conducting robust research to inform important 
marine management decisions. With a network of over 20 projects 
worldwide, we specialise in collaborating with multiple parties to 
drive conservation as a collective; from NGOs and governments, 
to businesses and local communities. Finally, we place considerable 
effort into raising awareness of the threats facing mantas, and 
educating people about the solutions needed to conserve these 
animals and the wider underwater world.

Conservation through research, education and collaboration - 
an approach that will allow the Manta Trust to deliver a globally 
sustainable future for manta rays, their relatives, and the wider 
marine environment.

Formed in 2005, the Maldivian Manta Ray Project (MMRP) is the 
founding project of the Manta Trust. It consists of a country-wide 
network of dive instructors, biologists, communities and tourism 
operators, with roughly a dozen MMRP staff based across several 
atolls.

The MMRP collects data around the country’s manta population, 
its movements, and how the environment and tourism / human 
interactions affect them. Since its inception, the MMRP has identified 
over 4,300 different individual manta rays, from more than 50,000 
photo-ID sightings. This makes the Maldivian manta population the 
largest, and one of the most intensively studied populations in the 
world. 

The long-term and nationwide data collected by the MMRP has 
allowed researchers to record and identify key patterns within this 
population over time. Not only does this invaluable information 
improve our understanding of these animals, but it informs their on-
going management and protection both in the Maldives, and around 
the world.

For years, Six Senses Laamu has contributed to the research efforts 
of the Manta Trust and the MMRP, through external submissions of 
manta ray ID photos. In 2014 a closer partnership began to blossom, 
with the Manta Trust launching an exciting five-month pilot project 
in Laamu Atoll. The project focused on investigating the nearby 
manta aggregation site at Hithadhoo Corner. The pilot phase was 
so successful that the Manta Trust team were invited back in 2015, 
this time for an extended period of nine months.

In 2016, a full 12-month partnership between both parties was 
born, and since then the project has gone from strength to strength. 
The Manta Trust‘s MMRP now has a permanent presence on the 
island, working closely with the resorts’ resident marine biologists 
and Sustainability Manager, to raise awareness surrounding the 
unique, yet fragile marine environment of Laamu Atoll.

MALDIVIAN MANTA
RAY PROJECT

SIX SENSES LAAMU
OUR PARTNERSHIP WITH
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This report is the third of its kind in a series that 
presents data collected by the Maldivian Manta Ray 
Project (MMRP), on Laamu Atoll’s manta ray (Manta 
alfredi and Manta birostris) populations from January 
through December 2016. We are extremely proud 
to continue to have Six Senses Laamu as one of the 
MMRP’s Key Regional Partners. 

Key findings of the Manta Trust at Laamu in 2016 
include a total of 694 sightings of 86 individual reef 
manta rays (80% of the total Laamu reef manta ray 
population), and eight sightings of eight oceanic manta 
rays. Out of the total Laamu reef manta population of 
108 individuals, 59% are female, 41% are male. 

The 2016 data shows a clear peak in sightings and 
the number of individuals present in October, after 
accounting for survey effort. June was recorded to 
have the second highest manta sightings and due 
to calm weather conditions experienced during this 
period it was chosen for an intensive morphometric 
study at Hithadhoo Corner. The team used paired-
laser photogrammetry to successfully measure the 
disc widths (DWs) of over one third of the population. 
Preliminary findings show that age-class segregation 
exists at this site. Only one manta ray (a female) 
measuring less than 250 cm DW was documented, a 
DW that was significantly smaller (24%) than all other 
individuals measured. The largest female, measuring 
348 cm in DW, was 15% larger than the largest male 
at 304 cm DW. For all of the individuals measured, the 
average female DW was 318 cm, 11% larger than males, 
with an average DW of only 286 cm; demonstrating 
the existence of sexual dimorphism, previously also 
documented for both species of manta ray elsewhere. 

Throughout 2016, 85 of the 86 reef manta rays were 
observed between one to 40 times. Only one individual 
was recorded >41 times; MV-MA-2551 (Michele); 
who was documented 75 times throughout 2016, an 
increase of 22.6% from his 2015 sightings total (n = 
58). 

Whilst 18 new reef manta rays were documented in 
2015, only two new reef manta rays; MV-MA-4007 
(Jeannie, a female first seen cleaning at Hithadhoo 

Corner) and MV-MA-4035 (Tsarina Tushina, a female 
observed feeding at Fushi Kandu) were documented 
for the entirety of 2016. However, eight new oceanic 
manta rays were found feeding at Kureti, bringing the 
total oceanic manta ray population for Laamu to ten.

Over the past few years, reproductive activity (identified 
by the presence of fresh mating wounds or pregnancy 
bulges on females, and observable courtship behaviour) 
in Laamu Atoll has been at its greatest in May-June and 
October-November. However, in 2016, there was a 
71% decrease in manta ray presence in the month of 
May, with courtship activity also noticeably less than 
that recorded in 2015. Only one female was recorded 
as pregnant across the entire season: MV-MA-2411 
(Mallard). Following the numerous pregnancies 
recorded in 2014 and 2015, this decrease could be a 
result of the long gestation periods and ‘recovery’ time 
required by females between pregnancies.

EXECUTIVE SUMMARY 

Dinen (MV-MA-2549). 
Photo © Marteyne van Well.
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Such uncertainty surrounding reproductive periodicity 
subsequently became the foundation of a new research 
project for the Laamu Manta Trust team in 2016; from 
which the world’s first contactless and dive proof 
ultrasound unit is now being developed. The aim of 
which is to be able to accurately monitor traits such 
as size- and age-at-maturity, fecundity and eventually 

the mechanisms driving reproductive periodicity in the 
wild. All these life history traits remain poorly defined 
– yet all are crucial to understanding how resilient a 
species is to exploitation.

Laamu Atoll is gaining national recognition as one of 
the most reliable places to see reef manta rays year-
round; particularly at Hithadhoo Corner - a cleaning 
station situated on the western side of the largest 
channel in the atoll. The site ranges from 16-22m and 
as such is primarily accessed by SCUBA diving. Located 
just ten minutes away by dhoni from Six Senses Laamu, 
the proximity of this aggregation site to the resort has 
enabled the MMRP team to study the local population 
of reef manta rays extensively since 2014. 

Reef manta rays frequent Hithadhoo Corner (see 
Figure 1) due to the presence of extensive coral 
bommies – mainly comprised of Porites sp. – that host 
large numbers of cleaner wrasse (Labroides dimidiatus, 
Labroides bicolor and Thalassoma amblycephalum) and 

thus serve as ‘cleaning stations’ and social gathering 
sites for these zooplanktivorous creatures and many 
other species. 

Since 2012, Six Senses Laamu guests have been 
fortunate enough to experience this site ‘privately’ 
almost all year around, except for occasional seasonal 
visits from safari dive boats. However, the number of 
safari boats visiting Laamu - and in particular Hithadhoo 
Corner - has steadily increased. As the scope of the 
Laamu project has increased over the years, more 
instances of reef manta rays feeding have been 
recorded at several outer reefs and channels, such as 
Kureti, Gaadhoo Beyru and Fushi Kandu (see Figure 2), 
with sightings documented at various times throughout 
the year.

Figure 1: ‘Cathy’, a Green Turtle (Chelonia mydas) being cleaned at Hithadhoo Corner.
Photo © Beth Taylor.

STUDY AREA

MANTA TRUST | Laamu Atoll Season Report 2016



5

In 2016, the Manta Trust team was on site from January 
through December conducting a total of 562 surveys, 
six days per week. Surveys were either conducted 
privately (i.e. just the Manta Trust team) or with guests, 
in which case the Manta Trust Code of Conduct 
briefing was given prior to entry at the site. Data for 

this report was compiled using the Manta Trust team 
data in addition to photographs and videos submitted 
by external contributors. Such contributions – known 
as ‘Citizen Science’ - can provide important insights 
into the seasonal movements of many of Laamu Atoll’s 
reef manta rays.

STUDY PERIOD & SAMPLING

Figure 2A: Map of the Maldives (left), 
highlighting Laamu Atoll (top centre) 
and Hithadhoo Corner (bottom right).

Figure 2B: Enlarged map of Laamu 
Atoll, featuring newly investigated 
sites where reef mantas have been 
observed feeding; 

(1) Hithadhoo Corner, for reference. 
(2) Kureti
(3) Gaadhoo
(4) Fushi Kandu

A

B
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Manta rays are an incredibly important economic 
resource for the Maldives, bringing tens of thousands 
of people to the country each year to dive and snorkel 
with them; thus generating US$ millions for the national 
economy annually. Therefore, being able to pinpoint 
the reasons for any observed trends in, or threats to, 
the Maldivian manta ray population is crucial for the 
ongoing management and protection of these animals. 
Whilst all ray species were added to the National List 
of Protected Species by the Maldivian Government in 
2014, direct human influence on manta ray populations 
is another factor studied and examined by the Manta 
Trust.

Six Senses Laamu is the only resort in Laamu Atoll 
and as such we are fortunate that Hithadhoo Corner 
naturally receives vastly less tourist related pressures 
than many other manta ray aggregation sites around 
the country.However, we strive to make sure that any 
Six Senses’ divers visiting Hithadhoo Corner are fully 

briefed on how to sustainably interact with manta 
rays, based on the Manta Trust’s Scuba Diving Code of 
Conduct (CoC). To encourage guest participation in the 
CoC, we also maintain the exclusive and complimentary 
‘Manta Memo’ guest service; giving all Hithadhoo 
Corner divers access to detailed manta information, 
photos and videos relating to their specific dive. We 
have found that once divers are aware of this popular 
service, they are far less likely to ignore the CoC by 
utilising unacceptable diving practices to secure their 
own photos or videos.

We thoroughly look forward to the 2017 manta season 
in Laamu Atoll and the opportunity to gather more data 
through both the practical and theoretical research of 
manta rays and their environment. It is important for us 
to understand both the positive and negative effects of 
tourism and environmental change on these creatures, 
to better protect them and secure the longevity of this 
vulnerable and economically valuable species.

NATIONAL PROTECTION & ECOTOURISM

Monsoons greatly influence the weather in the Maldives, 
including the amount of precipitation it receives and 
the strength and direction of winds. Each year the 
Maldives undergoes two monsoons, the southwest – 
Hulhangu – and the northeast – Iruvai – which run from 
May-October and December-March, respectively. As 
such, the months of November and April are classed as 
‘transitional months’ during which the weather in the 
Maldives can be at its most unpredictable.

In April 2016, the Maldives, along with many other 
countries, experienced one of the strongest El Niño 
Southern Oscillation (ENSO) events on record, and 
subsequently a series of mass coral bleaching events. 
The Manta Trust team were concerned that the extent 
of the bleaching at Hithadhoo Corner might affect 
manta ray site use, a factor further explored in the latter 
part of this report.

Annual sightings data correlates with the characteristic 
changes in wind direction, currents, and upwelling 
events, which in turn create shifts in primary productivity, 
and thus zooplankton abundance. During 2014, manta 
sightings were greatest when weather conditions and 
sea states were calmest. Data from 2014-2016 also 

showed that manta encounters at Hithadhoo Corner 
are far less likely during ingoing currents, probably due 
to plankton-rich waters from the open ocean being 
driven inside the atoll, attracting manta rays to feed 
away from this site. 

Sightings significantly decreased in the afternoons, 
possibly due to manta ray cleaning frequency peaking 
in the mornings when parasite loads are at their highest 
following a night of no cleaning. However, data from 
other cleaning stations around the Maldives do show 
a second spike in daily sightings, recorded during the 
late afternoons. Therefore, going forward into 2017, it 
would be interesting for the team to perform afternoon 
surveys at a slightly later time than previously conducted 
(e.g. 16:00) to establish if this trend also occurs at 
Hithadhoo Corner. 

The Manta Trust will continue to collect environmental 
data such as wind speed, wind direction, water 
column visibility, and plankton density, to gain a more 
detailed understanding of the environmental factors 
contributing to manta ray presence and abundance in 
Laamu Atoll.

MONSOONS, EL NIÑO SOUTHERN OSCILLATION EVENTS & OTHER ENVIRONMENTAL VARIABLES
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A young male reef manta – Taka – poses for a photo, with the 
resident Marine biologist, Jenni in the background. Photo © Beth Taylor.

SURVEY RESULTS

The total manta ray population for Laamu is 118: 
comprised of 108 reef manta rays and 10 oceanic 
manta rays. 

In 2016, we documented 694 sightings of 86 individual 
reef manta rays (80% of the total reef manta population) 
and eight sightings of eight oceanic manta rays. Figure 
3 shows a breakdown of the average number of reef 
manta ray sightings per survey for each month in 2016, 
as well as the total number of individual reef manta rays 
documented per month in 2016. Due to each oceanic 
manta ray only being sighted once, they have been 
excluded from this Figure.

Weather conditions and logistical constraints can 
influence the survey effort (e.g. how many surveys were 
conducted) in any given month. Whilst June appeared to 
have the highest number of sightings, when accounting 

for survey effort it was the month of October that saw 
the highest records for both sightings and individuals; 
coinciding with the biannual courtship behaviour 
documented from October-November each year. The 
sightings and individuals documented in May were 
lower than expected, when compared to 2015 data. 
It is possible that this decrease could be linked to the 
rise in seawater temperature experienced in March and 
April during the ENSO event; something discussed in 
further detail in the section on reproductive periodicity 
(page 14). During the Northeast monsoon – Iruvai – 
December was the peak month for both reef manta 
sightings and total number of individuals recorded. 

The significant drop in manta presence at Hithadhoo 
Corner in March and August, could be linked to 
increased productivity on the west and east of Laamu 
Atoll respectively, which could attract mantas to 

SIGHTINGS & INDIVIDUALS
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Figure 3: Average number of reef manta ray (Manta alfredi) sightings per survey, and the total 
number of individuals documented per survey during 2016.

Figure 4: Average number of reef manta ray (Manta alfredi) sightings recorded per survey each month (2014-2016).  

MANTA TRUST | Laamu Atoll Season Report 2016
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frequent feeding sites further away from Hithadhoo 
Corner, situated in the south. We now know from 
exploratory dives, that Fushi Kandu in the northeast is 
indeed a feeding site for a number of reef manta rays 
recorded cleaning at Hithadhoo Corner. Furthermore, 
the lack of potential courtship opportunities in these 
months may also influence whether manta rays utilise 
other locations in Laamu. 

In 2014, manta sightings in October far exceeded the 
levels recorded in both 2015 and 2016 (Figure 4). 
When examining the type of behaviour documented 

for this month, 51% of all sightings were found to 
involve courtship behaviour; following four years of 
scarce reproductive activity throughout the Maldives. 
It is possible, that following this spike in courtship 
behaviour in 2014, the sightings data recorded for the 
same month in 2015 and 2016 are more representative 
of reef manta ray site use in Laamu. It should be noted 
that the absence of sightings recorded for April 2014 
and March 2015 were due to the MMRP staff not being 
on site during these months, with data sourced solely 
from external submissions.

108 reef manta rays (66 females and 42 males). The 
overall demographic trend displays a bias towards 
females at Hithadhoo Corner. This female bias is echoed 
in other manta ray populations focused at cleaning 
stations throughout the Maldives and indeed globally. 
However, the overall sex ratio of the Maldives is 50:50. 
Reef manta ray age classes are discussed in more detail 
in the section on research projects, under ‘paired-laser 
photogrammetry’ (page 16).

During 2016, eight oceanic mantas were documented 
by the Laamu Manta Trust team. It should however be 
noted that the re-sighting rate of oceanic manta rays 
throughout the Maldives is very low, with only 2% 
of the recorded population (~300 individuals) being 
sighted on more than one occasion. As such, this report 
focuses solely on the re-sighting rates of the Laamu 
reef manta ray population. 

High within-year and across-year re-sighting rates (78-
90%) imply long-term site fidelity to the main study 
site; Hithadhoo Corner. A discovery curve showing an 
asymptotic trend suggests that most of the individuals 
that are visiting Hithadhoo Corner have been photo-
identified (95%) and new individuals are likely to be rare 
(Figure 5). 

Re-sightings of Laamu Atoll’s reef manta rays in other 
atolls are low, implying a smaller home range than the 
reef manta populations to the north for this relatively 
isolated population. Re-sighting rates were generally 
higher during the Southwest monsoon (May-Dec), 
suggesting a higher residency period at the main study 
site of Hithadhoo Corner at this time of the year (see 
Figure 6).

DEMOGRAPHICS & SIGHTING RATES

Eighty-six out of Laamu Atoll’s 108 individually 
identified reef manta rays were documented at 
Hithadhoo Corner in 2016 (summarised in Table 1). 
Of these 86 individuals, 15 were seen on only one 
occasion. As in 2015, only one individual was seen > 
41 times for the entire year (n = 75); MV-MA-2551 
(Michele). Given that manta ray population data from 
cleaning stations is usually biased towards females, the 
site fidelity displayed by this mature male year after 
year, is interesting and he has become habituated to 
the presence of researchers and guests alike. We hope 
to learn more about Michele over the coming years, 

through genetics sampling and remote underwater 
videos (RUVs), to seek an explanation for this abnormal 
behaviour. 

Recording the absence of certain individuals is just 
as important as recording their presence. Such data 
can allow the team to better understand the overall 
site fidelity of Laamu’s reef manta rays and examine 
potential factors (e.g. temperature increases) behind 
sporadic, seasonal or indeed, long-term absence from 
Hithadhoo Corner following initial identification.

SITE FIDELITY
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During 2014, 20% of the total reef manta ray 
population were not encountered on any survey. In 
2015, this proportion decreased to 9%. Across 2016, 
22 individuals were never recorded; however, by 
proportion of the total reef manta ray population this 
absence is equal to that of 2014 (20%). Throughout 
the entirety of the 2014-2016 survey period, only 5% 
of the total population (three males and three females) 
originally documented prior to 2014, were never 
recorded subsequently (see Table 2). 

Whilst deaths and migrations away from the survey 
region are likely to explain some of these ‘missing’ 
mantas, it is also possible that some of these individuals 
still frequent our study sites, but that we simply did not 
encounter them on our surveys. Therefore, in 2017 the 

Manta Trust will aim to establish a remote underwater 
video system (RUVS) with the hope of recording 
individuals that perhaps frequent Hithadhoo Corner 
more during non-survey times.

Except for the few documented instances of long 
distance migrations to other atolls within the Maldives 
(such as those of MV-MA-0035 - Bananarama - who 
ventures up to Baa and Raa Atolls during the south-
west monsoon each year), the scant sighting records 
of the majority of the Laamu reef manta rays in other 
atolls suggest a high degree of fidelity to Laamu Atoll. 
This localised home range, if representative of this 
population’s behaviour, would therefore benefit from 
localised, targeted protective management. 

Figure 5: Discovery curve for the Laamu Atoll reef manta ray (Manta alfredi) population, showing an 
asymptotic trend for the cumulative number of new individuals identified.
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Figure 6: Monthly re-sighting rates of individual reef manta rays (Manta alfredi) in 2016. 

Table 1: Summary of 2016 reef manta ray (Manta alfredi) sightings by proportion of the total population.

Sighting Frequency Number of Individuals Proportion of Population

1 15 14%

2 13 12%

3 to 5 15 14%

6 to 10 23 21%

11 to 15 10 9%

16 to 20 4 3.7%

21 to 25 1 0.9%

26 to 30 2 1.8%

31 to 35 1 0.9%

36 to 40 1 0.9%

41 to 45 0 0%

>46 1 0.9%
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Manta Name Manta ID Sex (M/F) Absent 2014 Absent 2015 Absent 2016

Bananarama MV-MA-0035 M X X

Takashi MV-MA-1791 F X

Cyclops MV-MA-2409 F X X

Paola MV-MA-2552 M X

Faagati MV-MA-2808 M X

Musthagbal MV-MA-2811 F X X X

Anick MV-MA-2816 M X

Falafal MV-MA-2862 M X

Puck MV-MA-2908 F X X X

Hades MV-MA-2915 M X X

Dana MV-MA-2916 F X X X

Boudica MV-MA-2917 M X

Faith MV-MA-2920 F X

Lady Godiva MV-MA-2921 M X X X

Rasmathi MV-MA-2925 M X

Thor MV-MA-2926 F X X X

Minerva MV-MA-2929 F X X

Fenupari MV-MA-2932 F X X X

Ben Ten MV-MA-3328 F X X

Eliza Doolittle MV-MA-3330 F X

Duna MV-MA-3640 M X

Birdie MV-MA-3376 M X

Priscilla MV-MA-3432 M X

Your Mum MV-MA-3604 F X

Mahalianniemarley MV-MA-3641 F X

Oliver MV-MA-3730 M X

Wies MV-MA-3756 F X

Sir Mantalot MV-MA-3879 F X

Table 2: Reef manta rays (Manta alfredi) not sighted during the 2014 - 2016 survey periods. Data shown in red 
denotes that the individual was not recorded in any MMRP survey year (i.e. only sighted prior to 2014). 
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Figure 7: One of the female (left) and male (right) M. birostris found at Kureti in April 2016. Photo © Adam Thol’hath.

Whilst 18 new reef manta rays were documented in 
2015, only two new reef manta rays (MV-MA-4007, 
Jeannie, a female observed cleaning at Hithadhoo 
Corner and MV-MA-4035, Tsarina Tushina, a female 
recorded feeding at Fushi Kandu) – were identified 
throughout the entirety of 2016. The documentation 
of new oceanic manta rays however, increased from 
previous years. Eight new individuals were seen at 

Kureti; bringing the total oceanic manta ray population 
for Laamu to ten. All the oceanic manta rays documented 
were found feeding on plankton in April, employing the 
summersault and surface feeding strategies. It will be 
important to monitor Kureti in April 2017 to see if the 
same individuals or indeed new oceanic manta rays visit 
this site again to feed. 

SITE FIDELITY

Michele (MV-MA-2551).
Photo © Beth Taylor
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PREGNANCIES & COURTSHIP ACTIVITY

MV-MA-2411 (Mallard) was the only female in 2016 
to be documented as pregnant. Her last recorded 
pregnancy was in 2014, and prior to the commencement 
of the 2016 survey season, her last documented 
sighting in Laamu was in September 2015. On 4th 
January 2016, she was recorded as heavily pregnant. 
She was subsequently only seen once more for the 
entire 12-month survey period (on the 18th February), 
when she was no longer visibly pregnant (see Table 3).

The largest courtship train of 2016 was comprised 
of five mantas and was observed on 1st November. 
MV-MA-2912 (Pina Colada) was observed leading 
every courtship train over the course of November 
and December, and as such the team will monitor this 
female carefully in 2017 to check for signs of gestation.

In April 2016, the Maldives, along with many other 
tropical countries, experienced one of the strongest 
ENSO events - and subsequent mass coral bleaching 
events - in history. Seawater temperatures in Laamu 
Atoll in April rose from the average of 27-28˚C, to 33˚C, 
and remained at this level for over three weeks. Whilst 
it was primarily the shallow water coral reefs (0-12m) 
that suffered the most, bleaching was also prevalent at 
Hithadhoo Corner, to depths of 22m (see Figure 8). It is 

possible that the 71% decrease in manta ray sightings 
in May could be due to direct, physiological factors – 
simply that the water was too hot; in turn, affecting 
the abundance of the cleaner wrasse themselves. It is 
also possible that the decrease in manta ray visitations 
to Hithadhoo Corner, may have inherently reduced 
the potential number of physical encounters between 
mature manta rays, hence leading to the overall 
decrease in reproductive activity seen during 2016. 

The current data is not strong enough to draw any 
solid conclusions on its own, especially with the lack 
of consistent data from this same period in previous 
survey years (2014-2015). A priority for the team over 
the coming years will be to investigate this theory 
further, by closely monitoring the reproductive activity 
in the months of May and June, whilst simultaneously 
comparing sightings with temperature data (from 
HOBOware data loggers, stationed at Hithadhoo 
Corner). The team will aim to determine if the decrease 
of 71% in the overall sightings experienced in May 
2016 was an anomaly or a longer-term trend.

REPRODUCTIVE PERIODICITY

Figure 8: Coral bleaching at Hithadhoo Corner in April 
2016 at depths of 16-22m. Photo © Beth Taylor.
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Table 3: Summary of reproductive activity for female reef 
manta rays (Manta alfredi) in Laamu Atoll (2013-2016). 

Sighted = S
Courtship behaviour = C  
Fresh mating wounds = FMW  
Pregnant (2nd trimester) = P2
Pregnant (3rd trimester) = P3 
Pregnant (4th trimester) = P4
No longer visibly pregnant = NVP
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RESEARCH PROJECTS

At the end of 2015 we proposed various research 
questions in our summary report, such as:

• How large do Laamu Atoll’s reef manta rays get? 

• Can we estimate at what size males and females 
reach maturity? 

• Does age-class segregation exist at Hithadhoo 
Corner? 

We were fortunate to have Dr. Mark Deakos, join us 
for an intensive six-week study, courtesy of Six Senses 
Laamu. The aim of his visit was to teach the team how 
to measure manta rays non-invasively using paired-laser 
photogrammetry. The technique uses a pair of lasers 
mounted in perfect parallel either side of a camera 
(in our case 60cm apart). A photo of the ventral spot 
pattern is secured first, after which the diver positions 
themselves in the manta rays blind spot so as not to 
disturb the animal (see Figure 9). The diver then swims 
above the dorsal surface projecting the laser points 
onto the manta from mouth to tail. A photo of the 
entire body (including the laser points) is vital for post-
analysis (see Figure 10). 

Sizes were obtained on 44 reef manta rays (26 females, 
18 males), with disc widths (DW) ranging between 241 

and 348 cm. The average female DW was 318 cm, 11% 
larger than males, with an average DW of only 286 
cm; and the largest female measured was 348 cm in 
DW, 15% larger than the largest male at 304 cm DW; 
demonstrating sexual dimorphism, a trait previously 
documented for both manta species. 

Size can be used as an indicator of maturity in manta rays. 
Of the male reef manta rays measured  in Laamu Atoll 
(n=18), 95% were considered of mature size (consistent 
with their clasper length). For reef manta rays in Hawaii, 
330 cm was found to be the best size estimate at which 
females reached maturity. Based on this estimate, only 
38% of the females measured in Laamu Atoll would be 
considered of mature size. However, clear mating scars 
and pregnancies were reported on Laamu females as 
small as 323 cm, and in fact, across the Maldives, size 
at maturity appears to be a slightly smaller in some 
individuals (~320 cm DW). Therefore, when using 320 
cm DW as an indicator of maturity, the proportion of 
female manta rays in the Laamu Atoll population which 
are likely to be mature, is 54%. Only one individual (a 
female - MV-MA-3754, Baby Maya) measured <250 
cm DW (241 cm), 24% smaller than the average for all 
other female reef manta rays measured, and as such 
was classed as a juvenile.

PAIRED-LASER PHOTOGRAMMETRY

Figure 9: Project Manager Beth Taylor positions herself in the manta’s blindspot to 
collect paired-laser measurements. Photo © Unknown. 
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The Manta Trust team submitted an abstract of findings 
from the paired-laser project to the Marine Research 
Council and were thrilled to be selected to present 
the project at the country’s first ever Marine Science 
Symposium. The symposium itself was extremely well 
attended, with representatives from many resorts 
taking part in the oral and poster presentations (Figure 
11). 

We were very proud to discuss the paired-laser project, 
conducted in collaboration with Six Senses Laamu, 
particularly as it was the first time the technique 
had been successfully utilised on a large scale in 
the Maldives. We explained that the paired-laser 

photogrammetry measurements provided support of 
age class-segregation. We also explained that the high 
site fidelity documented at Hithadhoo Corner and the 
frequent occurrence of mating trains, points to this 
site as a critical habitat for social and reproductive 
use by the Laamu reef manta ray population. Given 
the apparent small reef manta ray population size (n 
= 108) and limited connectivity to larger populations 
in the northern Maldives, we recommended local 
management of the Laamu Atoll manta population. We 
also stressed that focus should be given to monitoring 
changes in population growth and mitigating against 
any increase in anthropogenic threats that may impact 
the manta rays or their habitat.

MALDIVES’ MARINE SCIENCE SYMPOSIUM

Figure 10: Adam and Beth using the paired-laser system 
at Hithadhoo Corner. Example of the laser points (circled in 
red) projected onto the dorsal surface of a reef manta ray 

(Manta alfredi). Photo © Mark Deakos.

Figure 11: Laamu Manta Project team attending the 
Maldives’ Marine Science Symposium. Photo © Unknown.

In 2016, we finally gained approval from the Maldivian 
Government to collect biopsy samples from ten 
reef manta rays in Laamu Atoll. Utilising a ‘Hawaiian 
sling method’, sampling was conducted from June-
September and followed a strict protocol regarding 
sterilization, sample preservation, and how to approach 
mantas in their blind spot. In accordance with permit 
stipulations, sampling was never conducted with guests 

present. All samples were subsequently sent to the UK 
for analysis and we are now awaiting the preliminary 
results. Due to this sample size being relatively small, 
we are very excited to learn that the 2017 permit has 
been approved, which will allow the team to continue 
to learn more about the genetic associations amongst 
individuals within the Laamu sub-population.  

BIOPSY SAMPLING
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During Dr. Deakos’ visit, the team met Six Senses 
repeater guest Ray Rochester, who is a keen diver and 
animal scientist. On numerous dives Mr. Rochester saw 
how individual manta rays would swim extremely close 
to guests and researchers, and was fascinated to see 
if this behaviour could be utilised to learn more about 
the gestation periods and internal maturation of manta 
rays in general. We can follow the maturity of male 
manta rays relatively easily, due to the enlargement 
and calcification of their claspers. However, aside 
from external signs such as mating scars or pregnancy 
bulges, there is no way to document the various stages 
of gestation and internal maturation within females. 
Following numerous discussions, the idea of a ‘non-
invasive, contactless ultrasound unit’ was developed. 
The idea was to be able to perform ultrasound scans 
on female manta rays swimming above us (or below, 
as with the paired-laser project) using water as the 
transmission medium. By combining this ultrasound 
with data from the paired-laser photogrammetry 
project, we can start to accurately monitor traits such 
as size-at-maturity and age-at-maturity, fecundity, 

and eventually the mechanisms driving reproductive 
periodicity in the wild. All remain uncertain – yet all are 
crucial to understanding how resilient a species is to 
exploitation.

In August 2016, Manta Trust’s Project Manager at 
Laamu, Beth Taylor, created and gave presentations to 
BCF Technologies and Vetsonics Ltd whilst in the UK, 
with the aim of ‘pitching’ the project collaboration to 
both companies – both of whom would be integral in 
the units’ development. General Manager, Marteyne 
van Well, was present for the initial pitch in Glasgow 
and provided some practical insights relating to the 
unit’s use whilst diving. Following the presentations, a 
detailed discussion session was held, during which staff 
from each technology company brainstormed the finer 
details of how such a unit would function under water 
and under pressure. The project was extremely well 
received and the units’ development has continued 
ever since. Whilst we know that this project is long-
term in its scope, we still thoroughly look forward to 
testing prototypes in 2017.

ULTRASOUND PROJECT

GUEST INTERACTION

RESEARCHER FOR THE DAY

In 2016, we welcomed 880 ‘Researchers for the 
Day’; who joined us on dives to Hithadhoo Corner 
or on exploratory trips to Fushi Kandu - in addition 
to attending our twice weekly complimentary manta 
ray presentations. Every guest that visited Hithadhoo 
Corner was given a thorough briefing using the Manta 
Trust’s Code of Conduct on how to behave and interact 
whilst diving with manta rays. The team also explained 
how to take the perfect ID shots of a manta ray’s ventral 
surface, and gave details about the local, national and 
international work of the Manta Trust. 

We continued the unique and complimentary ‘Manta 
Memo’ guest service – performed exclusively at Six 
Senses Laamu. Guests receive photos, videos and 
a breakdown of the mantas seen on their dive – in 
addition to getting the opportunity to name any new 
mantas which were found. We have seen that repeater 
guests returning in 2016 (that had received our ‘Manta 
Memo’ from 2014 and 2015) were excited to track 
the progress of ‘their mantas’ and see updates on the 
individuals they had dived with previously. For guests 
contacting the resort or dive centre regarding the best 
time to see manta rays, we recommend May-June during 
the southwest monsoon and November-December for 
the northeast monsoon season.

MANTA MEMO
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Figure 12: Photo montage from the Manta Trust end of season party. Photos © Beth Taylor.

At our end of season party, we converted the Sip 
Sip beach area into a manta-themed extravaganza to 
celebrate the 2016 research season! We had a manta 
selfie area, where guests could pose inside a manta 
cut-out courtesy of the resorts carpentry department. 
There was a giant pin-the-tail on the manta game, a 
delicious manta shaped cake and even a manta naming 
competition. 

The party was incredibly well attended with over 150 

guests turning up to have fun, learn about manta rays 
and celebrate Laamu Atoll’s marine life. At the end of 
the evening guests were treated to a video montage 
showcasing highlights from the 2016 season, and 
the winners of the manta naming competition were 
revealed. See Figure 12 for a montage of photos from 
the event.

The winning names were: MV-MA-4007 Jeannie 
(female) and MV-MA-4035 Tsarina Tushina (female).

END OF SEASON PARTY
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FUTURE GUEST ACTIVITIES

We are thrilled to learn that Six Senses Laamu has 
secured night lights in the 2017 budget. The aim of the 
night lights is to attract plankton to a specific area and 
in turn attract filter feeding manta rays to the surface. 
Not only would this activity allow us to potentially find 
additional manta rays that perhaps do not frequent 
Hithadhoo Corner often, but it would be an ideal guest 
activity – particularly for those guests that do not swim 
but are keen to see these charismatic animals from the 
comfort of a boat. During a trial phase, the Manta Trust 
team will assess various sites (e.g. Gaadhoo Outside 
and Yin Yang Inside) to understand the amount of 
time required for manta rays to become accustomed 
to the plankton concentrations i.e. displaying habitual 
behaviour. We initially propose a trial phase of 6-8 
weeks, surveying various locations 2-3 times per week. 

Once this phase is complete, the Manta Trust team will 
advise Six Senses Laamu on the appropriate number of 
night snorkels that should be conducted each month. 
However, we estimate that 1-2 night snorkels per week 
is a realistic and responsible option for the excursion. 
This is because we are very mindful of the pros and 

cons of night feeding activities in other regions, such 
as Ari Atoll, so we want to make sure that any activity 
which effectively involves the ‘training’ of manta rays 
to associate certain sites with food, is conducted with 
minimal detrimental impacts.

NIGHT LIGHTS

MANTA RAY 
IDENTIFICATION BOOK

In 2016, we began developing the unique Six Senses 
Laamu laminated manta identification book, due for 
completion in 2017. The book will be the first of its 
kind for the Manta Trust in the Maldives, and it will 
allow guests to actively participate in the manta ray 
identification process - in turn contributing to citizen 
science. Every photo-ID will have specific information 
on each manta ray, including seasonal movements, 
size and behavioural traits, to make the identification 
process more in-depth and involved than it has been 
previously. We will also include the Manta Trust’s Code 
of Conduct, information on how manta rays feed and 
clean, photographs of the coral bommies at Hithadhoo 
Corner and information on the long-standing Manta 
Trust and Six Senses Laamu partnership itself.  

The Manta Trust team also began work on creating a one 
of a kind luxury coffee table book – entitled ‘Secrets of 
Laamu’ – showcasing Laamu Atoll’s amazing manta rays 
through fun facts and stunning photography. 

This addition to the Welcome Champa in 2017 will 
hopefully grab the attention of guests that perhaps do 
not dive or even swim, but who want to learn more 
about the marine world. 

We aim to use this unique book to promote the 
sustainable messages of the resort whilst raising 
awareness on the plight of manta rays and the work of 
the Manta Trust internationally.

SECRETS OF LAAMU
MANTA RAY DISCOVERY BOOK

A reef manta ray during a night-light dive in Ari Atoll.
 Photo © Guy Stevens
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PUBLIC OUTREACH, LOCAL EDUCATION AND HOST TRAINING

In October 2016, the Manta Trust Laamu Project 
Manager, Beth Taylor, visited Abu Dhabi with Six Senses 
Sustainability Officer, Megan Latta. The aim of the visit 
was to promote the sustainability ethos of Six Senses 
Laamu, and highlight the resort’s continued support of 
marine conservation and the research achievements 

of the Manta Trust. The event was well attended, with 
a two-hour discussion session following the formal 
presentation (Figure 13). Attendees were fascinated 
about the marine life surrounding Laamu, and one 
attendee made a 2017 booking with Six Senses Laamu 
directly after the visit.

EMIRATES NATURAL HISTORY GROUP – PRIVATE PRESENTATION

Figure 13: Snapshots of the presentation given in Abu Dhabi and Project Manager, Beth, 
outside the Emirates Natural History Group meeting. Photos © Megan Latta

SCHOOL VISITS

The Laamu Manta Trust team, along with the resort’s 
resident Marine Biologists, continued to conduct free 
marine education at Maamendhoo School in 2016. All 
theoretical and practical subjects were developed from 
the national syllabus and are designed to fully engage 
students across Grades 6-8. The team were also invited 
to the end-of-year prize giving ceremony (see Figure 
14). 

We are very excited to begin an even more in-depth 
education and outreach programme in 2017, where we 
will visit all 11 of the inhabited islands in Laamu and all 
13 schools to foster greater relationships between the 
Manta Trust, the community, and the resort. We also 
hope to begin discussions on making Laamu the first 
single-use plastic free atoll in the Maldives, in line with 
Six Senses’ sustainability goals for 2020.

On Earth Day 2016, the Manta Trust team were proud 
to be a part of Laamu Atoll’s first ever Sea Turtle Festival, 
organised and funded by Six Senses Laamu. 

The aim of the event was to raise awareness surrounding 
the incredible populations of Endangered Green turtles 
(Chelonia mydas) and Critically Endangered Hawksbill 
turtles (Eretmochelys imbricata) in Laamu Atoll. The 
event was extremely well attended, with over 600 local 
people enjoying informative displays, arts and craft 
exhibitions, sand sculpture competitions and live music 
(see Figure 15). 

SEA TURTLE FESTIVAL
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Figure 14: Prize giving and photos of students that participated in the 2016 marine biology 
outreach programme. Photos © Beth Taylor.

Figure 15: Scenes from Laamu Atoll’s first ever Sea Turtle Festival.  Photos © Six Senses Laamu.
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In May 2016, we were very excited to have the ongoing 
partnership with Six Senses Laamu featured as an 
official home page story on the Manta Trusts’ website. 
The article highlights the continued financial and 
logistical support of Six Senses Laamu and discusses the 

incredible achievements over the past three research 
seasons. We hope that this inclusion on the Manta 
Trust website will attract conservation minded people 
to Six Senses Laamu and to the Six Senses brand in 
general (see Figure 16).

SIX SENSES LAAMU WEBSITE FEATURE

TELEVISION FILMING

During 2016 two TV crews visited Six Senses Laamu to 
film aspects of the resorts’ sustainability initiatives and 
learn more about the long-term partnership with the 
Manta Trust:

Private Island hosted by Tabitha Lipkin for AWE TV, is 
a US based TV show that features some of the most 
exotic and luxurious islands around the world, airing in 
15 million homes. The crew were on site at the end 
of 2015, however, it was not until early 2016 that we 
were able to finally see the episode. We were thrilled 
to see the feature on the Manta Trust and very happy 
to see that the resort itself was given a large amount 
of time to highlight all aspects of its ecotourism and 
community outreach practices.

Blue Ant Media were the second crew to be generously 
hosted by Six Senses Laamu. An episode highlighting 
Laamu Atoll’s unique marine life and year-round sub-
population of reef manta rays was showcased alongside 
the resorts continuing support of numerous marine 
NGOs; the episode was aired in January 2017. 

Host training sessions on Laamu Atoll’s manta rays 
(one to two sessions per month) in 2016 were very 
successful and well attended. In 2017 we aim to make 
training sessions stand out from those held in previous 
years, by taking hosts on sunset manta cruises, similar 
to sunset dolphin cruises. By immersing hosts in active 
research and the exploration of potential manta feeding 
sites, we hope to foster a deeper appreciation of manta 
rays and the need for their conservation. We have once 
again received great feedback from guests that found 
Six Senses hosts very helpful when answering questions 
related to marine life and in particular, manta rays. 
This is exactly what we are trying to achieve through 
our regular host training sessions, thereby helping Six 
Senses hosts to stand out even more through their 
knowledge of the marine environment surrounding the 
resort.y 2017. 

HOST TRAINING

Figure 16: View of the Manta Trust homepage, showcasing the Six Senses Laamu partnership.
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We would like to extend our huge and warm felt thanks to everyone at Six Senses Laamu, for the 
continued support and the renewal of the manta ray research contract. 

We have many things to look forward to in the rest of 2017!

www.mantatrust.org


