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il EXECUTIVE SUMMARY

The historical origin and purpose of German Channel make this site one of Palau’s
most important maritime assets due to its importance for local market dynamics.
Paradoxically, the ecological disaster German Channel was in the 1900’s has
become an ecological wonder that attracts a particularly charismatic plankton-eating

fish species — Manta alfredi.

Current market dynamics at German Channel rely on the sustainability of its
commercial utility as a passage and biological utility as a manta ray area; yet the lack
of any legislation protecting manta rays nor enforcement of sustainable management
practices make current site use at German Channel akin to a Tragedy of the
Commons. Despite the inclusion of German Channel in the Ngemelis Island
Conservation Zone (State of Koror, K9-229-10) and Rock Island Management &
Conservation Act (State of Koror, K8-207-2009), current legislation and governance
mechanisms remain insufficient. Facing a burgeoning tourism market, rapid
precautionary measures need to take place in order to avoid situations such as Yap

and Maldives were manta rays seem to avoid popular sites.

The 2015 manta ray watching season was very poor. Visitors’ success rate of
encountering a manta ray was 40% with an average of 2, whilst 12 boats commonly
used the site daily. Yet under conservative parameters, the estimated high season
value of an individual reef manta from German Channel was approximately US$
34,096. Manta rays are the most desired marine specie to watch by visitors of Palau,
whom are willing to pay US$246.57 under a management scenario that ensures the
species sustainability. If manta rays were to be protected by law and proper
sustainable management practices enforced; the 50 year lifetime high season value
of one resident manta ray at German Channel is estimated to be at least US$
622,447,



In response to current site use pressure and taking into account the perceptions of
key stakeholders, the following recommendations should be followed in order to

avoid a tragedy of German Channel’s commons.

1. No-Boat Zone

Imposing a no-boat zone by law at German Channel to rapidly address pertinent site
use pressure, create accountability for dangerous behaviour and ensure the safety

of both tourists and manta rays.

2. Boat Moorings & Capacity

Boat mooring redistribution to avoid vessels floating above divers and mantas under
certain conditions, likewise large vessel allocation to the furthest buoys. Installation

of protective PVC pipes on all mooring lines.

3. On-Site Ranger

Visible presence of the rangers to all stakeholder in order to deter illegal behaviour.
Enacting of proper legislation in order to make dangerous behaviour accountable to

ranger enforcement.

4. Compulsory Training

Establish further credential mechanisms to make guides accountable to misconduct
and distinguish guides based on experience managing activities at popular sites like

Jellyfish Lake, Blue Corner and German Channel.

5. Awareness & Scientific Research

A government-sponsored app that enables any stakeholder to quickly compare a
manta ray belly photograph with a centralized database. Develop an obligatory video
on manta ray watching that explains best-in-class practices for both diving and

snorkelling to visitors whom want to partake in these activities.
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1. INTRODUCTION

1.1. A Large Ocean State

The Republic of Palau — Belau — is a small island developing state (SIDS) in the
western Pacific Ocean located on the northeastern fringe of the Coral Triangle
comprised by the Philippines, Indonesia, Malaysian Borneo and Papua New Guinea
(Figure 1.1). The westernmost archipelago of the Caroline Island chain, the main
island group of the country - centred approximately at 7° N and 134° E - has one
large [400 km?] volcanic island named Babeldaob as well as a group of smaller
limestone islands popularly known as the Rock Islands. Babeldaob is the largest
island in Palau, yet the commercial and population centre of the country is in Koror,
where 80% of the roughly 20,000 population of the country resides. The entire
archipelago also includes two atolls, one oceanic island and a submerged reef bank
referred to as the Southwest Islands." Excluding the Southwest Islands, Palau stands
on a single shallow platform surrounded by a barrier reef system. The shallow-water
area (<50 m) of the platform within the barrier reef - known as a lagoon - is larger
than the total area of the islands within it.> With nearly as much shallow water marine
habitats found in the Coral Triangle, Palau has become a world-famous destination
for maritime activities such a diving, snorkelling and fishing. The rich marine
biodiversity of Palau is reflected on an economy heavily dependent on tourism and
fishing worth US$ 259 million.® Considering these characteristics, rather than a small

island developing state Palau should be described as a large ocean state.
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Figure 1.1. The Republic of Palau, excluding the Southwest Islands*

MANTA TRUST | COLUMBIA UNIVERSITY | 2



1.2. Problems in Paradise

Considered one of the “Seven Wonders of the Underwater World,” the international
profile of Palau has drastically increased since the turn of the century. Reflective of
this trend is the 313% increase in tourist arrivals between 2000 and 2014.° The vibrant
reefs and beautiful landscapes such as Ngerukeuid Seventy Islands Wildlife Preserve
make Palau a “destination of a lifetime” and one of the “last great places on earth”
according to National Geographic.® Since 2012, the Rock Islands of Palau have been
inscribed on the UNESCO World Heritage List. The surge of new capital from a
bustling tourist sector is good for the economy of Palau, although it also places

substantial pressure on the islands’ fragile ecosystem and scarce resources.

As traditional seafarers, locals are well acquainted with their unique heritage and
inextricably linked to the health of Palau’s marine environment. However, this is not
the case of tourists whom spend an average length of 5 nights on the islands.’
Tourists seek a “wilderness experience” as the choice of Palau presents a holiday
destination driven by four factors: beaches [69%], diving [56%], scenery [55%] and
marine activities [49%].% The increase in tourists seeking a wilderness experience
paradoxically diminishes the possibility of experiencing such wilderness. As Hundloe
explains: “it is surely not possible for the ever increasing number of nature seekers to
venture into the remaining wilderness or near natural areas without changing the

nature of the satisfaction sought.”

Complicating matters further are the rapidly shifting market dynamics in Palau. Albeit
known as a world-class diving destination, the main activity for 44% of tourists in 2014
was snorkelling, slightly surpassing diving at 42%."° Diving remains the most popular
activity amongst American and European markets, whereas snorkelling was the most
popular activity amongst all the key Asian markets. This market shift has important
implications for the sustainability of Palau’s marine resources as 87% of all tourist

arrivals in Palau during 2014 where from China [28%], Taiwan [27%], Japan [22%]

MANTA TRUST | COLUMBIA UNIVERSITY | 3



and Korea [10%]. During the period of this study, visitors from the People’s Republic
of China accounted for 54% of total arrivals to Palau, accounting for 62% of arrivals
just for the month of February and 28% of total arrivals from PRC China the previous
year."" A stark omen of current market dynamics many Palauans see daily is the
Chinese cruise ship “Xian Ni” - abandoned by its owner and crew in Malakal harbour
(Figure 1.2.).

Figure 1.2. Chinese cruise ship “Xian Ni” abandoned in Malakal harbour.?
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1.3. Ouklemedaol

Sharks have long been the flagship species for Palau, however the Palau Tourist
Survey shows that tourism focused on manta rays — Ouklemedaol in Palauan — is
becoming increasingly popular.” 6.88% of dive specific comments in the survey
mentioned “manta” or “german channel,” slightly surpassing the 6.42% that mention
‘shark” or “blue corner.” Koike et al. discovered that manta rays ranked first amongst
marine species of interest for people that came to Palau, surpassing turtles, sharks,

dolphins and napoleon fish.™

The name manta comes from the Spanish word mantilla or cloak, in reference to their
appearance and movement underwater. Manta rays were considered a single
species until 2009, when they were re-categorized into two — reef Manta alfredi and
oceanic Manta birostris [see Appendix 1.1.]."° The resemblance of their cephalic
lobes to horns has garnered mantas the common name of "devilfish" - a contradiction
to their docile nature (Figure 1.3.). Research suggests that manta rays have the
highest brain mass to body mass ratio of all fish species.'® Reef mantas are thus very
social, becoming accustomed to divers and even seeking assistance when harmed
by hooks and nets. Their lack of sting and harmless behaviour make these "devils"

an enticing tourist attraction.

Taila Dorsalfin fishingfine
geut
Pelvic fins 9 |

Pectoral fin
/wing

6%)ephalic lobes

Figure 1.3. Labelled body parts of a manta ray"’

MANTA TRUST | COLUMBIA UNIVERSITY | 5



In recent years, Palau became a - “manta capital of the world” joining other popular
countries like Australia, Indonesia, Kona-Hawaii, Maldives, Mexico, Mozambique,
Thailand and Yap.'® Palau has an identified population of 275 Manta alfredi of which
10% has rare Dblack morph coloration [database available at
www.mantaidpalau.org].’ The ventral spots on a manta’s belly are unique to each
from birth enabling their identification (Figure 1.4.). The giant oceanic Manta birostris
has not yet been recorded in Palau. Manta alfredi or reef manta can grow to an
average disk width of 3.5 meters and are resident to particular locations, as they do
not travel long distances. Most diving and snorkelling encounters are with reef manta
due to their site fidelity, thereby representing a steady source of economic revenue.
Globally generating US$ 140 million each year, manta ray watching tourism
contributed US$ 6.8 million to the economy of Palau in 2013.*° There are
approximately 13 known manta ray areas in Palau (Figure 1.5.). Manta ray watching
in Palau predominantly occurs at only one site — German Channel — as exact
locations and occurrences at other sites are not completely understood. The resident
population of reef manta at German Channel is estimated between 10 and 30

individuals [see Appendix 1.2.].%

Figure 1.4. M125 Begeray??
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As the primary industry, tourism will remain an important source of revenue for the
foreseeable future challenging the sustainability of marine resources such as the
resident reef manta rays of Palau. As Davis & Tisdell outline, conflicts between
recreation and conservation occur in multi-use marine protected areas (MPAs) such
as the Ngemelis Island Complex German Channel is part of.* Wildlife tourism
occurring in German Channel with the manta rays is prone to unmitigated
development to promote visitor satisfaction in expense of ecological integrity

according to Semeniuk et al.*

The recurring presence of manta rays but lack of management results in
overexploitation at German Channel which could extinguish the manta rays as a
resource by driving them away. This has been the case in Yap and the Maldives, the
most popular sites for manta ray watching in the world. According to the Yap Visitor
Bureau, the resident population of manta rays are the most popular natural resource
of Yap. However mantas abandoned the Mi'il channel dive site - possibly due to
growing tourism pressure - resulting in one year without seeing mantas on dives that
generated US$7.8 million for Yap in 2013.*° Manta rays generate approximately
US$8.1 million per annum for the Maldivian economy, yet media exposure in 2009
and resulting influx of tourists seem to have caused mantas to move away from

popular manta watching sites as well.?’

Paradoxically, tourist pressure degrades the
attraction that drew tourists to the Maldives and Yap in the first place. Photographic
evidence of harmed manta rays (Figure 1.6.) suggests that Palau may tell a similar

story if German Channel is not managed sustainably.
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Figure 1.6. Timeline of injuries on resident manta F4 Camy?®

Acknowledging their value as commercial and biological assets, manta rays have
been protected by various international and domestic laws, including regional
competitors such as Indonesia and Yap [see Appendix 1.3.]1.% Considering the
economics behind manta ray watching and the market potential for their conservation
it is surprising that Palau does not have any legislation protecting this majestic
species. The findings in this report might garner Ouklemedaol a similar respect as
the sacred Ochaieu — spotted eagle rays Aerobatus narinari believed to bring death

to one’s family member if harmed.
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1.4. Objective

Although German Channel is just one site of many in Palauan waters, the implications
of its sustainable management are a lot larger. Sustainable Development Goal No.14
codified in the post-2015 United Nations development agenda is to “conserve and
promote the sustainable use of the oceans, seas and marine resources.”* Such goal
is analogous to the traditional ethos of Bul — codified in Article 6 of Palau’'s
Constitution to conserve “a beautiful, healthful and resourceful natural environment.”’
German Channel is a key maritime asset for Palau because it is the only direct
passage to the southern lagoon as well as the most reliable location for manta ray
watching. Palau’s ambition to protect 80% of its waters as a National Marine
Sanctuary passes first by sustainably managing its most important maritime assets
like German Channel. Learning to sustainably manage its small-scale maritime
assets first will enable Palau to successfully enforce macro-scale legislation such as
a National Marine Sanctuary. Koror State is currently at the forefront of ocean
governance in Palau, listing the Ngerukewid Islands National Wildlife Preserve in the
Rock Islands Southern Lagoon as a UNESCO natural world heritage site.*

Sustainably managing German Channel will maintain Koror State as the leader in

ocean governance domestically as well as bolster its reputation abroad.

As the first study of its kind in Palau, the objective of this report is to substantiate
anecdotal evidence of the reduced amenity value of German Channel with concrete
data in order to ensure its sustainability. By investigating the market potential of
manta ray conservation and developing sustainable management recommendations
for German Channel, this report aims to inform legislation regarding ocean
governance to ensure the sustainability of the marine resources in the Republic of

Palau.
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2. METHODS

2.1. Survey Area

German Channel (latitude 7° 7' N, longitude 134° 16' E) is located in the Ngemelis
Rock Island Complex, southwest of the Republic of Palau. Administered by Koror
State, the passage is 37 kilometres [23 miles] southwest of Koror roughly 45 minutes
by speedboat. German Channel spans 2 kilometres in length and 50 meters in width,
with a maximum depth of 33 meters during high tide and minimum of 1.5 meters
during low tide. As the name of this channel implies, during the German
Administration of Palau in the early 20" century a man-made channel was dredged
across the shallow flats of Ngemelis (Figure 2.1.). Naturally incomplete, the channel
was artificially modified by connecting the natural channel with the lagoon thereby

creating a boat passage with a width-depth ratio of 16.6:1.%

Figure 2.1. Southwest aerial view of German Channel**
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The purpose of this new “German” passage was to allow vessels mining for
Phosphate in the southern island of Peleliu to save time by traversing through the
reef. Without this new channel German vessels would have to circulate around the
barrier reef and enter the lagoon through the West or Ngerechong Channels — both
long distances away from Peleliu.®*® The dredged passage therefore saved
substantial amount of time and money for the German Administration. German
Channel has remained the sole route of access to Palau’s southern lagoon,
becoming a key historical asset to the commercial endeavours of Germans,
Japanese, Americans and now Palauans. The historical origin and purpose of
German Channel make this site one of Palau’s most important maritime assets due
to its importance for local market dynamics. Ironically, the human-caused ecological
disaster German Channel was in the 1900’s has become - a century later - into an
ecological wonder. Although the spoil banks have prevented establishment of reefs
on the edges of the artificial passage, the natural incomplete channel is abundant in

reef growth.*

Palau’s barrier reef is broken by a total of 23 channels and passages connecting
ocean and lagoon.*” These geological formations transport materials such as
oxygen, plankton and sediment with the exchange of water attracting abundant
marine biodiversity. Lunar phases drive the directional flow of the tide as rising or
flood tide cause an incoming current to the lagoon, whereas falling or ebb tides
cause an outgoing current seaward (Figure 2.2.). Deep channels enable strong
currents to develop, where the rapid movement of water produces an ideal
environment for filter-feeding invertebrates.®® This encourages the aggregation of
organisms that passively filter feed on this constant stream of nutrients. The
abundance and diversity of coral and fish species reliant on a regular source of food

make the reef channels of Palau very popular sites for recreational scuba diving.
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Figure 2.2. “Together, the gravitational pull of the moon and the sun affect the Earth’s tides on a monthly
basis. When the sun, moon, and Earth are in alignment (at the time of the new or full moon), the solar
tide has an additive effect on the lunar tide, creating extra-high high tides, and very low, low tides —
both commonly called spring tides. One week later, when the sun and moon are at right angles to each
other, the solar tide partially cancels out the lunar tide and produces moderate tides known as neap
tides. During each lunar month, two sets of spring and two sets of neap tides occur.” *°

The cyclical pattern between incoming and outgoing lunar tides bring oceanic as well
as lagoon waters rich in nutrients like oxygen and plankton through German Channel.
The dredged passage at German Channel triggers a bottleneck effect during
incoming lunar tide as the cold nutrient-rich waters from the ocean congest at the
mouth of the channel (Figure 2.3.). The resulting high concentration of plankton
attracts large aggregations of plankton-eating fish species such as scissor-tailed
fusiliers Caesio caerulaurea, black snappers Macolor niger, and humpack unicornfish
Naso brachycentron.” In a chain-like fashion, these feeding aggregations commonly
known as “bait balls” further attract larger species, of which one is particularly
charismatic — Reef Manta Rays. Strong tidal exchanges appear to intensify the size

of feeding events, as the greatest intensity of feeding is seen close to high tide time.*"’
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Figure 2.3. Northeast aerial view of the mouth of German Channel*

What makes the dive site at the mouth of German Channel so remarkable is that in
addition to large feeding aggregations, manta rays have recurrently cleaned at three
reefs identified as “cleaning stations” for 20 years.*® Furthermore, courtship behaviour
and juvenile manta rays are witnessed at German Channel every season between
November and April, making the site unique for scientific research of this majestic
species.” The dive site itself is a sandy slope in the shape of an amphitheatre with
three cleaning stations. The majority of dive guides usually swim from the west side
in Koror State to the east side in Peleliu State, stopping at Cleaning Station 1 at 18
meters depth and then either drift north into the channel or swim south into the blue
depending on the current (Figure 2.4.). Currently, five mooring buoys are in place at
the site: four on the west side and one on the east side. Manta rays have also been
seen using the dredged passage to move between the open ocean and the lagoon

as boats do (Figure 2.5.).
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Figure 2.5. Boat dangerously close to manta ray*
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As the primary thoroughfare of marine transportation between the open ocean and
the southern lagoon, the German Channel passage has historically been a key
maritime asset that has saved resources for many stakeholders in Palau and is thus
essential to the local economy. In addition, the predictability of manta encounters at
the German Channel dive site in recent years coupled with the site’s proximity to
Koror and other popular dive spots around the Ngemelis reef have further bolstered
its importance (Figure 2.6.). Complicating matters further is the fact that German
Channel is the most sheltered spot in the Ngmelis Island Complex and its shallow
depth [<33 m] make it the go-to dive site during inclement weather, with
inexperienced divers or as a natural third tank dive.*” Current market dynamics are
thus reliant on the sustainability of German Channel’s commercial and biological
assets, regardless of the fact that there seems to be a disjunction in demand

between these resources.
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2.2. Data Collection

2.2.1. Site Use

The study period was designed to fall within the tourist high season in Palau
considered between December and May to assess site use pressure and
perceptions at peak demand. Fieldwork was thus carried out from the 14™ January
until April 13™ 2015 on as many days weather conditions permitted. The fieldwork
was granted a permit waiver within the territorial water of Koror State by Governor
Yositaka Adachi (see Appendix 2.1.). Three modes of transportation to German
Channel were employed based on availability of resources from various sponsors.
First, using an independent research vessel when the primary sponsor had no prior
commitments. Second, going on vessels that where transporting guests to dive the
Ngemelis Island Complex. Third, once per week surveys were conducted from a
liveaboard safari vessel. The mix in transportation modes enabled the surveying of
German Channel between dawn and dusk that could not have been done if surveys
were solely conducted by tourist vessels. Survey sessions were recorded and varied
in duration depending on the weather, manta ray abundance and other commitments

for the research and from the sponsors.

On the surface of German Channel, each vessel moored at the site was recorded
and the operator identified. Oceanographic features were also logged including
moon cycle, high tide time, cloud cover, Beaufort scale, as well as wind speed and
direction. Comments were noted regarding the conduct of other vessels using the
site including speed, mooring, movements, and guest behaviour; from which the

amount of vessel misconducts were counted.

Underwater of German Channel the behaviour of tourist and guides were observed
as well as manta rays video recorded when present. Data regarding manta ray

interactions were logged including amount present during dive, duration of
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interaction, and peak encounter time. Comments were noted regarding the conduct
of tourists and guides underwater such as location around cleaning stations,
behaviour during manta ray interactions and surfacing procedures, from which the
amount of diver misconducts were counted. In addition, further oceanographic
characteristics were logged including visibility, current direction and strength,
plankton density, bait ball density, and water temperature. Seldom the case, it must
be noted that due to the physiological limitations of scuba diving a maximum amount
of 3 dives lasting 60 minutes each were possible in an entire day of fieldwork, thus

limiting the underwater observation time at German Channel.

2.2.2. Stakeholder Perceptions

Isabel Ender, the Manta Trust Head of Conservation Strategy gave an introductory
presentation (see Appendix 2.2) about the importance of the conducted fieldwork for
Palau February 6", 2015 at Koror State Assembly Hall. All stakeholders were invited
to this event, which included the Koror State government, representatives from
National Government, local research and conservation organisations, dive guide and
operators, and dive tourists (see Appendix 2.3.). A key objective of the presentation
was to convey the independent character of the study regardless of the local
sponsors for the fieldwork. The genuine interest palpable in the audience resulted in

further sponsorship by various attendees.

Initially, three questionnaires for dive operators, dive guides and dive tourists were
drafted to assess current barriers towards sustainable management at German
Channel for key stakeholders. After a two week trial period, the content and amount
of questionnaires were changed. Based on feedback from interviewees and quality
of responses the dive operator and dive guide questionnaires were merged into one
dive professional questionnaire. In addition, the extensive writing required in the first
draft was eliminated in favour of option selection. Available options to select were

based on the most recurrent answers given during the trial period. The dive
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professional survey asked questions regarding: A) Operations in Palau, B) Activities
at German Channel and C) Sustainable Management for German Channel. The dive
tourist survey asked questions regarding: A) Travelling to Palau, B) General Dive Trip
Information, C) Experience at German Channel and D) Demographic Information.
The resulting questionnaires after the trial period were more concise albeit covered
the same amount of sought information, as well as faster and easier to answer for
interviewees (see Appendix 2.4.). The majority of the questionnaires were conducted
in-person by surveyors during surface intervals between dives or during closing

hours at dive shops.

A key issue gathering stakeholder perceptions was the language barrier. Considering
that the key markets for the tourism industry in Palau are Chinese, Taiwanese,
Japanese and Korean, it must be acknowledged that the gathered surveys have a
bias towards interviewees whom were able to speak English. Acknowledging this
limitation and in an attempt to address this bias the dive tourist questionnaire was
translated to Japanese (see Appendix 2.5.). Resources were not available to translate

the questionnaires in Mandarin, Cantonese or Korean.

In an attempt to gather the perception of all key stakeholders of German Channel the
rangers and managers of Koror State Government Department of Conservation and
Law Enforcement were interviewed on March 31%, 2015 (see Appendix 2.6). As the
principal enforcers of legislation in the Ngemelis Island Complex, their participation
in the study was crucial. This enabled a deeper understanding of how the Rock
Islands, in particular German Channel and the Ngemelis Island Complex, are
supervised, administrated, and gained perspective on current enforcement

challenges faced by Koror State.

During the final weeks of fieldwork in Palau, state and national government officials
were interviewed. In order to effectively convey the need of sustainable management

at German Channel a video summarizing the footage gathered during the course of
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the fieldwork was shown [available online at: www.mantatrust.org]. Furthermore,
preliminary results from the fieldwork were presented and explained in an effort to
argue in favour of legislation that ensures the sustainability of the manta rays at

German Channel (see Appendix 2.7.).

2.3. Data Analysis

In order to provide an accurate depiction of the market dynamics and management
requirements at German Channel, gathered data during the period of fieldwork was
analysed using spreadsheet software. Two main data sets were analysed, site use
data obtained during daily expeditions to German Channel and stakeholder

perception data obtained through interviews and distribution of questionnaires.

2.3.1. Site Use

Data gathered during expeditions enable a clear understanding of present levels of
site use at German Channel through analysis. Data analysis for site use was divided

into two areas: boat traffic and manta rays.

For boat traffic site use, data analysis focused on number of boats and misconducts
observed at the site, as well as identification of vessels. The amount of people at the
site was not recorded due to limitations on amount of surveyors, observation time,
operator activities and distances at the site. Whilst the site vessels were counted
each time they dived and/or snorkelled the channel within one day, so if they would
return from another site the vessel would be counted a second time. Boats cruising
through the site to other destinations were not recorded, making site use data more
conservative. Liveaboard vessels and their respective speedboats were counted
separately. Due to the independent stance of this report, sponsoring vessels were

also included throughout the study. From this data it is possible to analyse how many
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boats and which operators used the site each day in total, commonly and in average

as well as correlate the data with instances of misconduct observed.

Manta rays are also users of the channel, therefore included in the site use data
analysis. Analysis focused on underwater count of manta rays encountered during
dives at the site, duration of encounters, current flow and diver misconducts.
|dentification photos known as ‘belly shots” were taken when circumstances
permitted in order to identify the observed manta ray and not repeat counts of
individuals encountered at the site. Recorded encounter time was aggregated
amongst all instances manta rays were watched during a dive. As a key indicator of
manta ray presence, current flow was analysed based on dive experience and
observations underwater. Diver conduct breaches were counted as well, albeit due
to visibility limits underwater figures are very conservative. From observed manta ray
records it is possible to estimate how many manta rays used the site each day and
duration of encounters. Further analysis provides monthly and seasonal figures of
mean, mode, encounter success rate and boat-to-manta ratio. Site use dynamics at
German Channel were explored by analysing the relationship between commercial
utility (boat abundance and observed misconduct) and biological utility (manta ray

abundance and encounter time).

2.3.2. Stakeholder Perceptions

Analysis of survey data provides an aggregate picture of the current market, barriers
towards sustainability and opinions on management at German Channel. Surveys
focused on the perceptions of dive professionals and dive tourists, acknowledging
them as the primary stakeholders affected by any legislation triggered by this study.
However, data analysis of surveys is divided into four segments: dive professionals,

dive tourists, German Channel and sustainable management.
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Dive professional data was analysed to accurately represent the industry and
harness the knowledge and experience from the constant use of the site by this
constituency. Data analysis results in fundamental percentage values regarding
market distribution amongst operators and nationalities as well as general industry
and manta ray diving experience. Tourist perceptions analysed in this report
represent a sample group that dive and thus do not reflect the entirety of tourist
perceptions visiting Palau. Yet data analysis still provide important knowledge on key
markets for diving, visits to Palau, average figures of stays and day trips whilst in
Palau, as well as awareness regarding various imposed environmental fees by the

Government of Palau and Koror State.

Data analysis for stakeholder perceptions on German Channel and sustainable
management was done by aggregating answers and benchmarking both data sets.
This provided a clear and concise understanding of professional and tourist
perceptions on essential issues such as site popularity, experiences at the site, as
well as site use and management opinions. Analysis of answers regarding German
Channel thus bring forth differences in experiences and perceptions from the site as
well as highlights complementing observations amongst the key stakeholders. Data
analysis of sustainable management responses helps display aggregate stakeholder
perceptions regarding management needs and solutions. Benchmarked data
analysis therefore illustrates the synergistic and mutual association between both set

of stakeholders.
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3. RESULTS

3.1. Site Use

During the length of 89 fieldwork days in Palau a total of 78 hours and 51 minutes
with 51 dives during 40 days (accounting for 45% of the entire study period) were
spent surveying German Channel; 7 days (20 hours and 23 minutes and 9 dives) in
January, 12 days (25 hours and 43 minutes and 14 dives) in February, 23 days (26
hours and 10 minutes and 22 dives) in March and 6 days (6 hours and 35 minutes
and 6 dives) in April. The lower number of survey days (and hence data) in January
and April is due to the arrival and departure of the project managers mid-way through

those months, and therefore do not represent entire month site use.

3.1.1. Boat Traffic

A total of 399 boats were recorded at the site, with a maximum of 23 boats observed
in a single day on March 18" (Figure 3.1.). The maximum number of boats
simultaneously using the site was 17 on March 18" as well. Site use across each
month was fairly even with an average of 9.57 boats in January, 9.92 in February,
10.53 in March, and 8.50 in April; resulting in an aggregate average of 9.98+5.1 S.D.
[10™ percentile = 4.9; 90" percentile = 17] boats diving or snorkelling German
Channel. The mode value of boats recorded at the site per day was 12. Furthermore,
a total of 82 conduct breaches - behaviour misconducts - by boats and divers [e.Q.
driving over cleaning stations, chasing manta rays] with an aggregate average of
2.05+2.5 S.D. [10" percentile = 0; 90" percentile = 4.2] per day were observed
during survey hours, accounting for 20% of all operations surveyed during the
fieldwork. With a mode value of 0, breach figures are very conservative considering
the limitations of only one individual surveying the site and the visibility underwater.
Figure 3.2. illustrates a positive correlation of 0.34 between amount of boats and

observed breaches.
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The boat operators in German Channel are dive shops mostly from Koror State and
liveaboard vessels that safari across the Rock Islands. From a total of 297 identified
vessels in German Channel (74% of total recorded), site use is dominated by dive
shops accounting for 67% and liveaboards with 25% (Figure 3.3.). The remaining 8%
of other vessels included unidentifiable or unknown operators, private vessels and
ranger boats. On average 12+8.3 S.D. [10" percentile = 5; 90" percentile = 22.9]
dive shop and 8+4.8 S.D. [10™ percentile = 2; 90" percentile = 13.3] liveaboard
vessels (including their speedboats and private yachts) were identified at the site
each day during fieldwork. The most common amount of vessels per operator type

observed at the site was 5 for dive shops and 2 for liveaboards.

Liveaboards
25%

Dive Shops
67%

Figure 3.3. Site use by operator type

A total of 17 dive shops (Figure 3.4.) and 10 liveaboards (Figure 3.5.) were identified
through the period of study. In regards to dive shops, Fish’'N Fins and Daydream
Palau accounted for the largest proportion of site use at German Channel with 15%
and 11% respectively. Of the operating liveaboards, the Palau Sports and Ocean

Hunter Il correspondingly accounted for 21% and 17% of total observed site use.
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3.1.2. Manta Rays
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Figure 3.6. Manta ray sightings & encounter time at German Channel between January and April

A total of 68 manta rays were observed at German Channel, with a maximum of 5
individuals witnessed during one same dive on January 19" and February 1% (Figure
3.6.). Average number of mantas encountered decreased each month as 2.29 were
seen in January, 1.83 in February, 1.47 in March and 1.25 in April; resulting in an
aggregate average of 1.7+1.47 S.D. [10" percentile = 0; 90" percentile = 4] mantas
witnessed at German Channel during the 2015 season. Furthermore, the average
manta encounter duration through the study period was 27 minutes+45 S.D. [10"
percentile = 0; 90" percentile = 90]; yet month-by-month display a gradual decrease
too with 64 minutes in January, 38 minutes in February, 9 minutes in March and 8
minutes in April (Figure 3.7.). The manta encounters of longest duration were January
22" and February 2™ for an estimated time of 3 hours. Figure 3.8. illustrates a positive

correlation of 0.54 between amount of mantas and encounter periods.
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With mode values of 1 manta and 0 minutes, the manta ray watching season in 2015
was very poor (Figure 3.9.). Yet the success rate of seeing a manta ray at the site
remained high at 78%, having a 0.46 positive correlation with current flow as 90% of
dives and 99% of witnessed manta ray at the site observed incoming or switching
currents (Figure 3.10.). Out of the 10% of outgoing current dives, only one manta
[1%] was observed with an encounter duration of 2 minutes. Albeit manta ray
watching is the major attraction of diving German Channel, there is only a 0.07
correlation between abundance of manta rays and abundance of boats (Figure
3.11.). Consequentially, the relationship between manta and boat abundance at
German Channel is likely nonlinear, based on oceanographic and socio-economic
variables respectively. Regarding boat-to-manta ratios through the period of study;
there were 4.19 boats per manta during January, 5.41 during February, 7.16 during
March, and 6.18 during April, resulting in an aggregate 5.87:1 boat-to-manta ratio

between January and April 2015.
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Figure 3.9. Manta ray abundance and boat site use at German Channel between January and April
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3.2. Stakeholder Perceptions

In order to assess the current market at German Channel and barriers towards
sustainable management, a total of 182 surveys were conducted to dive
professionals (n = 78) and dive tourists (n = 704) during 89 days [approximately
1068 hours] of fieldwork. Albeit snorkelling is the largest tourist activity in Palau,
questionnaires focused on the diving industry because German Channel is
categorized as a dive site and site use is remains predominant amongst divers. One

must acknowledge that not all questionnaires were completed in their entirety.

3.2.1. Dive Professionals

The majority of dive professionals interviewed were dive guides as well as some
experienced dive shop managers and boat drivers. A total of 18 dive shops (whose
key revenue stream is from diving not snorkelling) were identified of comprising the
diving market in Palau. The identified market thus includes: Antelope Dive, Aqua
Magic Palau, Blue Marlin, Carp Island Resort, Cruise Control Tours, Dari Divers,
Daydream Palau, Fish’n Fins, MamL Divers, Neco Marine, Oasis Diving Service,
Palau Dive Adventures, Palau Pacific Dive Center, Peleliu Divers, Sam’s Tours,
Seaworld Dive Center, and Splash. Furthermore, an additional 10 liveaboard vessels
were identified as well in the dive market which are: Eclipse, Ocean Hunter |, Ocean
Hunter Ill, Palau Aggressor, Palau Tropic Dancer, Palau Sports, Tida, Ryoma, Siren
and Solitude. From the 78 interviews conducted to dive professionals with at least
one professional from each operator interviewed; 100% of identified dive shops and

90% of identified liveaboard vessels were included in this study.
Figure 3.12 illustrates the distribution of nationalities amongst dive professionals

within the market. Palauan and Asian are the dominant nationalities in the dive market

accounting for 36% of interviewed professionals each. The prevalence of Asian dive
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professionals is reflective of a tourism market that is majorly Chinese, Taiwanese,

Japanese and Korean customers.

Americas
13%

Palau

Europe
Asia Micronesia
36% 2%

Figure 3.12. Distribution of dive professional nationality

40% of professionals interviewed had “divemaster” qualification, whereas 58% had a
higher “instructor” qualification. In view of that 94% of professionals worked full time
in the industry. Yet results indicate that 71% of Palauans have more than 5 years of
experience working in the dive industry in contrast to 37% of non-Palauans. (Figure
3.13.). Moreover, 58% of dive professionals received information on how to dive with
manta rays at German Channel, none of which was attributed to the Government of

Palau or Koror State.
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Figure 3.13. Experience in dive industry based on nationality
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3.2.2. Dive Tourists

American and European tourists accounted for 51% and 15% respectively of total
dive tourist surveys, reflecting how diving is the primary reason for visiting Palau
amongst these markets. Yet Asian respondents accounted for 32%, a low value
considering their markets’ importance. 50% of participating dive tourist were over 50
years of age, whilst the remaining age groups between 21 and 50 were evenly
distributed [14%, 18%, and 18%]. Regarding travel to Palau, 58% of tourists had
never been to Palau before whereas 36% had visited Palau between 1 and 5 other
times. A clear 68% majority of dive tourists reported a duration of stay in Palau of
around one week, followed by 12% staying two weeks, 10% less than a week and the
remaining 10% for more than two weeks or an undecided period of time. The majority
of dive tourist completed between 2 to 5 [36%] and more than 20 [26%] day trips,
reflecting a market dominated by dive shops and liveaboard operators. Day trips are
defined as: “trips on speedboat with the purpose of completing at least one open

water dive during the course of a working day”.
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Figure 3.14. Total amount of day trips whilst in Palau
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Figure 3.15 displays dive tourist awareness on the use by Palau Government and
Koror State of the Green Fee Departure Tax and Dive Permit Fee respectively. Poor
awareness on how environmental fees are used is the norm in the sample, with 57%
unaware how the government and 78% the state use their respective environmental

fee.
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Figure 3.15. Tourist awareness and opinion of environmental fees

3.2.3. German Channel

When inquired to rank the importance of various popular dive sites in Koror State (1
= Most Important; 5 = Least Important), 80% of dive professionals and 51% of
tourists ranked German Channel as the 2" most important dive site (Figure 3.16.).
Blue Corner remained the unequivocal top dive spot in Palau with 94% of
professionals and 66% of tourists ranking the dive site as the 1% most important. As
a result, 77% of dive tourists expressed a “high” level of interest in watching manta

rays and 21% “medium” level of interest.
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Figure 3.16. Ranking of German Channel amongst dive professionals and tourists

Reported average activity at German Channel shows a disparity of 1 dive per week
more amongst professionals [3.03] than tourists [2.03]. As a result of this difference
in one unit value in site use per week, average number of manta seen per week was
slightly higher for professionals [2.94] than tourists [2.33]. Additionally, the success
rate of seeing at least one manta was 40% for tourist and 73% for professionals

(Table 3.1.).

Average Average Manta Encounter

Number of Dives Number of Manta Success Rate

Professional 3.03 2.94 73%
Tourist 2.03 2.33 40%

Table 3.1. Average weekly site use of German Channel amongst dive professionals and tourists

Focusing on dive professionals with at least 5 years in the industry, 54% reported not
having changed how often they go to German Channel since 2010 whereas 29%

more often and 15% less often. Yet, 90% of the same group unequivocally agree that
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there has been an increase in the total amount of operators using German Channel.
Average reported estimates of maximum number of boats seen at German Channel
during the 2010, 2014 and 2015 seasons, indicate a 16% 5-year increase in operators

at the site from 15.11 to 17.54 (Figure 3.17.).
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Figure 3.17. Average estimated maximum number of boats at German Channel

In regards to the increase in site use at German Channel, 91% of all dive
professionals believed that the amount of boats and divers had an effect on the dive
site. Figure 3.18. displays the effects dive professionals quoted in regards to boat
site use of which the most common are manta ray safety [33%], coral damage [20%)]
and tourist experience [17%]. Other effects include noise pollution, oil leaks from
liveaboards, and inexperienced divers. Still, 50% of dive professionals quote that they
have never witnessed any ranger checks at German Channel as well as estimated a
69% aggregate occurrence of fishing at varying frequencies at the site (Figure 3.19.).
Dive tourist responses corroborate this pattern as 96% did not see or could not

distinguish a ranger at the site.

MANTA TRUST | COLUMBIA UNIVERSITY | 37



60

50 33%

40
172}
©
c
02
a 20%
% 30
2 17%
o
o
2
[a)

20 12%

10%
8%
10
0
Boat Traffic Manta Ray Tourist Safety  Tourist Coral Other
Safety Experience Damage

Figure 3.18 Quoted effects of site use pressure
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Figure 3.19. Quoted frequency of ranger checks and boat fishing
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Figure 3.20 summarizes the reported experience at German Channel amongst the
sample of dive tourists. The level of satisfaction was asked by using a rank system
where: 1 = Not Satisfied; 2 = Barely Satisfied, 3 = Quite Satisfied, 4 = Satisfied, 5
= Very Satisfied. In terms of amount of manta seen, 27% of dive tourist were “quite”
‘satisfied,” 23% “satisfied” and 24% “very satisfied” resulting in an aggregate
satisfaction level of 75%, In regards to the quality of the interaction such as duration
and proximity, 16% of divers reported being “quite satisfied,” 23% “satisfied” and 31%
‘very satisfied” resulting in an aggregate satisfaction level of 71%. Aggregate
satisfaction levels were even higher when asked about briefing quality [97%] and
information on manta rays [80%]. Overall, 79% of dive tourist were “quite satisfied” or
more with their experience at German Channel, with the maximum reported
satisfaction level being “satisfied” at 30%. In addition, 72% of dive tourists responded
that the site was either “crowded” or “too crowded,” from which 45% stated that the
level of crowdedness had a negative effect on their experience. 12% of tourists felt

unsafe underwater attributed mainly to boat traffic and crowdedness [82%].
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Figure 3.20. Dive tourist satisfaction levels experiencing German Channel
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3.2.4. Sustainable Management

In consequence of the perceived site use pressures at German Channel, 82% of dive
tourists expressed the need for stricter site management at German Channel, 88%
of which believed the environmental permits they pay should be used for site
management purposes. On a similar note, 66% of dive professionals expressed their
dissatisfaction with the present arrangement of mooring buoys at the site, with a 41%
majority citing an insufficient amount of them. In response to present circumstances
Figure 3.21. summarizes the most common management suggestions brought up

by interviewed dive professionals.
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Figure 3.21 Dive industry management suggestions

Boat traffic control including but not limited to: a no-boat zone, boat cap, speed limit,
and buoy distribution, was the primary management response to current site use
issues accounting for 42% of dive professional suggestions. Subsequently,

compulsory dive guide training was the most common with 25% of industry
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suggestions, followed then by an on-site ranger [14%] and other suggestions [15%)]
such as standardized rules, obligatory industry meetings, minimum diver experience,

banning gloves and tank bangers or even dredging a new channel.

Salient in the results is the rejection of banning marine activities [4%] and imposing
an additional dive fee [0%]. 58% of dive professionals consider there are too many
permit fees imposed on tourists, yet 42% of dive tourists did not consider government
and state legislations imposed too many fees. Although the option of an on-site
ranger only gathered 14% of total suggestions, it must be noted that 64% of
respondents considered an on-site ranger “essential” to the implementation of their
respective management suggestion. Likewise, 86% of interviewed professionals
agreed that if there were to be compulsory training, learning how to dive with manta

rays and German Channel should be part of the curriculum.

Analogous to the perceived increase in operators since 2010 in Figure 3.17, 71% of
dive professionals with at least 5 years of experience also acknowledge that manta
ray tourism in general has increased. What's more, 83% of participating dive tourists
expressed their desire to “maybe” or “definitely” return to Palau to watch manta rays
again. In contrast, results display an even division amongst dive professionals whom
think manta ray “should” [55%] or “should not” [45%] be more marketed. The same
percentile division also reflects the dive industry’s opinion whether manta ray tourism
is currently promoted in Palau, 89% of which perceive operators and media as the

primary marketers of manta ray tourism in the country.
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4. DISCUSSION

Current market dynamics at German Channel rely on the sustainability of its
commercial utility as a passage and biological utility as a manta ray area; yet results
illustrate a tragedy of the commons situation where the lack of management is
resulting in a disjunction between the resources of this maritime asset. Despite the
inclusion of German Channel in the Ngemelis Island Conservation Zone (State of
Koror, K9-229-10) and Rock Island Management & Conservation Act (State of Koror,
K8-207-2009), current legislation and governance mechanisms remain insufficient
considering the present situation illustrated by the data.* Tourism has grown more
than threefold since the year 2000 and is deemed to continue considering the
economic growth of key Asian markets. Development promoting visitor satisfaction
is being progressed at the cost of ecological integrity. The amenity value of German
Channelis thus being reduced, as the wilderness experience visitors seek diminishes
with crowdedness that could possibly also trigger a local extinction of the primary

resource of economic revenue — manta rays.

4.1. Tragedy of the Commons

German Channel is unequivocally the second most popular dive spot in Palau after
Blue Corner, and is either the second or third most import tourist attraction of the
republic with Jellyfish Lake and Blue Corner. This is reflected by the data in Figure
3.16 as well as by a study by Noelle Oldiais placing it before Jellyfish Lake and after
Blue Corner in frequency of visitors.®® German Channel is one of the most important
maritime asset in the country as its amenity value is in reality higher than both Blue
Corner and Jellyfish Lake considering that in addition to its use as a dive site, it is

also the only passage into the southern lagoon.
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Geographic Information Systems software shows the centrality of Gerrman Channel
to present market dynamics as there are a total of 18 dive sites in close proximity to
it; including very popular sites like Blue Corner, Big Drop-Off, Blue Holes and New
Drop Off that are at an average distance of merely 9.37 kilometres (5.82 miles) [see
Appendix 4.1.]. From these 18 dive sites though approximately a third located on the
east side of Palau have been damaged by the 2012 Typhoon Bopha, limiting the total
amount of dive sites available to operators and placing further stress on them with
burgeoning tourism growth (Figure 4.1.). Complicating matters even further is the
fact that the majority of the dive industry knows what moon phase, tide and wind
direction are ideal to encounter manta rays at German Channel [see Figures 2.2. &
3.10.] thus under specific circumstances all operators want to use the site within a
very limited time frame (Figure 4.2.). The unique characteristics of German Channel
and present market dynamics are subjecting the site to intensified use concomitant

with a quintessential Tragedy of the Commons.*’

Figure 4.1. Ngeruchubtang Island damaged by Typhoon Bopha®?
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Figure 4.2. Simultaneous site use under exceptional conditions on March 18153

The dive industry is aware of current overexploitation as 90% of dive professionals
with at least 5 years of experience unequivocally agree that there has been an
increase in the total amount of operators using German Channel, with an estimated
increase of 16% since 2010 on the average maximum number of boats observed at
the site. Likewise, 91% of the industry further agrees that the present amount of boats
has a negative effect on the site. Ironically, the plateau from 2014 to 2015 displayed
in Figure 3.17 is a result from increased visitors from Asian markets that
predominantly snorkel, driving boat pressure to other more snorkel-friendly sites
instead. Oldiais discovered that tourist perception on crowding at site was
‘moderate” in 2012.>* She then warned: “At the rate of number of visitors that Palau is
receiving each year, this crowding perception is most likely to shift to a “more” or even
“very” crowded side of the scale.” Current figures display worrying implications for

German Channel’s sustainability.
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The majority of dive professionals consider a site is crowded when there are 10 or
more boats, and results indicate a common sighting of 12, maximum of 23 and
average of 9.98 boats.*® Conservatively using a ratio of 8 visitors per guide which is
considered the industry minimum for booking a dive operation, a total of 3591 divers
were observed at the site with a mode value of 108 and 90 mean.*” Yet the mean
number of divers and snorkelers that was accepted by visitors in 2012 was 17.% 72%
of dive tourists in this study responded that German Channel was either “crowded”
or ‘too crowded,” 45% of which said the level of crowdedness has a negative effect

on their experience [see Appendix 4.2.].

The stress on commercial resources at this maritime asset are palpable. 66% of dive
professionals are dissatisfied with the present arrangement of mooring buoys, 41%
of which believe there are not enough. 50% of dive professionals and 96% of dive
tourists quoted never having seen a ranger check at German Channel. In response
to which the Koror State Department of Conservation and Law Enforcement
established in February 2015 a ranger fleet specifically for the Ngemelis Island
Complex, and plan to commence 24 hour surveillance from Ngemelis Island Post.
Regardless of legislative prohibition (State of Koror, K8-191-2007/K8-234-2011), 69%
estimated an aggregate occurrence of fishing at the site in varying frequencies,

mainly on the east side of the site governed by the state of Peleliu.*®

In addition to commercial resources, biological resources are equally as impinged
by site use. 33% of dive professionals believe manta ray safety is in jeopardy, 20%
that coral has been damaged and 17% that their tourist experience has been
hindered. Tourist experience is heavily reliant on biological resources of the site as
Oldiais discovered that “biological criteria such as pristine underwater environment,
abundance, diversity and size of fish, corals, and good visibility were ranked ‘extremely
important’ by majority of tourist.” Yet 20% of observed operations partook in forms
of misconduct that hindered manta rays.®' During the period of this study there were

various encounters with manta rays harmed by fishing hooks and mooring lines at
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German Channel, an alarming fact considering the species is a key source of

economic revenue (Figure 4.2.).

F130 Wiske

Feb 15 injury

Figure 4.3. Harmed manta rays observed at German Channel®?

Albeit aggregate satisfaction levels of tourists regarding manta watching at German
Channel was 71%, the 2015 season was very poor. Tourists averaged 2 dives at
German Channel during their stay - 68% around a week — and yet the constituency’s
success rate of encounter was merely 40%. This study was conducted with a primary
sponsor whom had 30 years of experience diving in Palau and yet the encounter
success rate for expeditions at the site was 78%. With an aggregate average of just
1.7 manta rays and mode values of 1 manta and 0 minutes of encounter time, data
from this study draws a miserable picture to what German Channel is popularly
known for. With an average 5.86:1 boat-to-manta ratio, using minimum industry
numbers to book a diving trip results in an astounding 53 people for every manta at
German Channel (Figure 4.3.). Intense pressure from tourism is a key reason behind

the even split amongst industry on the promotion of manta ray tourism.
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Figure 4.4. A large crowd watching M125 Begeray®?

4.2. Economic Valuation

The importance of manta rays as the key source of economic revenue at German
Channel cannot be understated as the 77% of tourists expressing a high interest in
watching the species is supported by results from Koike et al. that manta rays are
top marine organisms tourists want to see.** 71% of dive professionals with at least
5 years of experience in Palau argue that manta ray tourism has increased. Manta
ray watching tourism contributed US$ 6.8 million to the economy of Palau in 2013,
and this figure will likely increase as 83% of dive tourists expressed their desire to
maybe or definitely return to Palau to watch manta rays again.*® Yet the market
potential of manta ray conservation in Palau remains unrecognized in current

legislation hindering the sustainability of this important resource.
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Normalizing the results developed by Koike et al. on the willingness to pay for
napoleon fish and kemedukl, it is estimated that the willingness to pay for manta ray
under the present scenario at German Channel of poor management is US$ 213.25.%°
This value increases by 16% to US$246.57 if effective management practices are put
into place. With a conservative estimate of 3591 divers observed during the period
of this study and a total of 65 manta ray encounters, German Channel would have

generated an additional US$ 765,767.24 of revenue during the high season.

According to Palau Visitors’ Authority a total of 60,885 tourists arrived to Palau
between January and April 2015 - considered the high season.®” Assuming the same
figure as 2014 that 42% of arrivals came from diving leaves a total of 25,572 dive
tourist arrivals to Palau during the period of this study. Using the same value as
Anderson et al. of US$ 40 cost per dive results in a 2015 high season dive tourist
expenditure of US$ 1,022,868 per dive site.®® This value embodies direct economic
impact and is therefore conservative not including indirect expenditures such as
rental gear, food consumption, accommodation and taxes. The estimated resident
population of reef manta at German Channel is between 10 and 30, thereby each
individual's seasonal value is approximately US$ 34,096.% Due to the seasonality of
manta rays, a yearly value would not differ too much as manta encounters are scarce
during low season. Accounting for the entire identified population of manta rays in
Palau results in a value of US$ 9,376,290, a value a third higher than the figure
calculated by O’'Malley et al for 2013 because the majority of manta encounters in
Palau are with the 11% population fraction resident to German Channel. If manta rays
were to be protected and manage to live their expectancy of 50 years, the lifetime
high season value of one resident manta at German Channel is estimated to be US$
622,447 not accounting for any growth and using a 5% discount rate as per Vianna

et al’'s 2012 valuation of sharks in Palau.”™
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Albeit the economic valuation of resident manta rays from German Channel used
conservative figures and assumptions, it must be acknowledged that it remains an
estimated simplification for the purpose of aiding legislative decisions regarding

ocean governance.”’

4.3. Sustainable Management

Dive tourists visiting Palau spend a high amount on obligatory environmental fees
imposed by the Government of Palau [US$ 50 Green Fee Departure Tax] and the
State of Koror [US$ 100 Rock Island Permit], yet it does not seem like the revenues
from these fees are avoiding the degradation of the resources that attract tourist
revenue in the first place. For example, the 100% fee increase for Jellyfish Lake did
not reduce the number of visitors per year. More than 50% of arriving tourist do not
know what the fees they are paying are being used for. 82% of visitors to German
Channel believe stricter management is required at the site, of which 88% state that
the environmental fees they must pay should be used for conservation and
management. Moreover, 64% of dive professionals consider an on-site ranger
essential to the effective implementation of a management solution at German

Channel.

Amongst the dive industry, 43% consider boat traffic control as the most appropriate
way of managing the current tragedy of the commons occurring at German Channel.
This makes sense acknowledging that site use at German Channel is product of the
ability of boats to transport users and make the site accessible from the population
hub in Koror after a 45 minute ride. Thereby within boat traffic control solutions, the
fastest and most cost-effective way to manage site use pressure is imposing a no-
boat zone above the dive site. For example, unlike Blue Corner which faces the open
ocean, the dive site’s location at the mouth of German Channel makes surveillance
and control of boat traffic a lot easier for enforcing agencies like Koror State Rangers.

Complementing this would be the imposition of speed limits and no-wake behaviour
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whilst cruising through the site. In regards to buoy distribution, a boat cap of 5 at the
time on a first-come-first-serve basis was brought up by many dive professionals.
With an 8:1 visitor per guide ratio results in a total of 45 divers in the water at the
same time which is reasonable. Yet designing fair mechanisms of site use distribution
is complicated as the appearance of manta rays occur at specific windows all
operators want to be in. The first buoy should be removed further away as it is too
close above the main manta ray cleaning station and under particular conditions
boats float above the dive site, posing serious danger to tourist and manta rays
(Figure 4.4). Furthermore, size of speedboats must be taken into consideration,
where the largest may only use the furthest buoy from the dive site in order not bother

or harm other users.

Figure 4.5. Manta rays close to boat propellers’

Oldiais highlights that dive professionals are concerned about new operators who
are not familiar with informally established communication rules currently in place.”
Current market dynamics in Figure 3.13 illustrate this situation, as 71% of Palauans

have more than 5 years of experience in the dive industry contrasting with 37% of
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non-Palauans. Barely half of the industry [58%] has received information on how to
dive with manta rays at German Channel while the site itself is the second most
visited. As a result of this, 25% of dive professionals expressed the need for
compulsory dive guide training, a further 86% noting that an obligatory curriculum
should include how to dive with manta rays. Currently, Koror State is in the process
of establishing a new tour guide certification scheme but a quick analysis of the
preliminary manual suggests a poor adaptation to the market reality in Palau. For a
country with a lagoon larger than the total area of the islands within it and an economy
reliant on marine resources, it is not understandable that only 23 pages [12%] of the
tour guide manual focus on marine resources. Furthermore, the certification covers
material that is already a standard prerequisite for working in the dive industry like
equipment maintenance, as well as historical and cultural information that is taught
whilst at school in Palau. If compulsory training is established it should be concise
and effective with further credentials designed in order to make guides accountable
to misconduct and also distinguish those with the experience and ability to manage

activities at popular sites with those that cannot.

A moratorium on marine activities at German Channel such as banning diving and/or
snorkelling was not a popular management solution with just 4% of responses.
Hanifaru Bay, the primary manta dive in the Maldives was subject to similar site use
pressure as German Channel and the government responded by banning scuba
diving.” Results reflect this could not be the case at German Channel. The tourism
industries of Palau and the Maldives are very different, and unlike the predominance
of high-end resorts in the Maldives, the diving shops in Palau are the largest
constituency with stakes in German Channel. With a shifting market now dominated
by Asian visitors that predominately snorkel, a clear division must be enforced

between sites for diving and for snorkelling.

Various other management suggestions were substantiated but difficult to enforce

such as the banning of gloves and tank bangers. Albeit desirable, minimum dive
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experience for German Channel is complicated to supervise, especially considering
its use as a sheltered dive site and shallow dive for introductory levels. Standardized
rules were a prevalent request from Asian constituents whilst gathering dive
professional surveys. The Belau Tourism Association (BTA Japan) codified worthy
guidelines on dive conduct with manta rays at German Channel based on experience
and dialogue between Asian constituencies of the dive industry (see Appendix 4.3.).”
Codifying rules was a step forward from mere informal communication channels and
remains a commendable industry attempt to initiate sustainable management at the
site. Yet as guidelines without any enforcement mechanism they remain subject to
the will of each operator. As operators have vested interests in German Channel,
management cannot be left solely to the industry as it incentivizes free riding
behaviour which ultimately results in a tragedy of the commons scenario. Likewise,
the sponsor of this study pushed for a bill regarding manta ray protection
acknowledging that their sustainable use cannot be left to the industry and requires
lawful governance mechanisms (see Appendix 4.4). An objective of this report is to
develop standard rules through legislation that must be abided by all dive industry
stakeholders. In response, compulsory dive meetings at the beginning and end of
the high season between dive shops and government would increase transparency,

improve communication between key stakeholders and avoid conflict.
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5. CONCLUSION & RECOMMENDATIONS

The vibrant wilderness of Palau has garnered it the reputation as one of the “last great
places on earth” by National Geographic, yet current market dynamics also place
substantial stress on the resources that attest to that reputation. The centrality of
German Channel as a maritime asset with both commercial and biological resources
is what complicates the management of the site as a variety of purposes must be
balanced. Albeit the only direct passage to the southern lagoon, it must be
acknowledged that part of that commercial utility is driven by a current market that
transports visitors to experience the underwater biological wilderness of Palau - both

amenity uses are thus synergistically intertwined.

Fortunately, manta ray fisheries never developed in Palau and unlike the spotted
eagle ray have never had an important cultural significance. However, these
harmless devils are now a very important source of economic revenue for the republic
worth US$ 6.8 million annually and thus the market potential for conservation must
be recognized by legislators and decision makers. The lack of any legislation
protecting manta rays nor enforcement of sustainable management practices makes
current site use at German Channel akin to a tragedy of the commons. Facing a
shifting and burgeoning tourism market, rapid precautionary measures need to take
place in order to avoid situations like in Yap and the Maldives were manta rays seem

to avoid popular sites.

The 2015 manta ray watching season was very poor, visitors’ success rate of
encountering a manta ray was 40% and the average amount of manta seen was 2
[1.7]. Furthermore, with a ratio of 53:1 divers per manta ray, current numbers attest
to a tragedy of the commons at German Channel. Yet under conservative
parameters, the estimated seasonal value of an individual reef manta from German
Channel was approximately US$ 34,096. Manta rays are the most sought marine

species to watch by visitors of Palau, whom are willing to pay US$246.57 under a
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management scenario that ensures the species sustainability. If manta rays were to
be protected by law and proper sustainable management practices enforced; the 50
year lifetime high season value of one resident manta at German Channel is
estimated to be at least US$ 622,447.

In response to current site use pressure and taking into account the perceptions of
key stakeholders, the following recommendations should be followed in order to

avoid a tragedy of the commons at German Channel.

1. No-Boat Zone

Boat traffic is the source of site use pressure at German Channel and can therefore
be subject to a bottleneck response. Imposing a no-boat zone by law above the dive
site would rapidly address pertinent site use pressure, create accountability for
dangerous behaviour and ensure the safety of both tourist and manta rays. A cost-
effective and ecologically-sound way of implementing this is to install one very visible
bot traffic control buoy on the southwest side of the dive site, making it obligatory by
law that vessels must pass between the buoy and Carp Island before mooring and
cruising through. This simple traffic obligation enables efficient surveillance for Koror
State Rangers as they must simply observe a boat’s location in relation to the new
very visible boat traffic control buoy (Figure 5.1.). In addition to the boat traffic control
buoy, imposition of no-wake behaviour and a 5 miles per hour speed limit should be

enforced for all boats operating through the entire channel.

2. Boat Moorings & Capacity

Buoy 1 should be removed further away from the dive site in order to avoid vessels
floating above divers and mantas under certain conditions. In addition, a maximum
vessel size must be allocated for the use of the buoys 1, 2 and 3. Large vessels
should only be allowed to moor on buoys 4 and 5 to avoid bothering and injuring
users. It is recommendable to pilot a one boat per buoy on a first-come-first-serve

distribution mechanism to limit site use to a maximum of 5 boats at a time.
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Furthermore, PVC pipes should be installed on all mooring lines in order to protect
the resident manta rays from entanglement as per the drowning of an individual at

Blue Corner.”

slow thru
boat traffic
zone

Figure 5.1. Proposed No-Boat Zone over German Channel mouth

3. On-Site Ranger

A constant presence of surveillance at the site is essential to ensure compliance with
the law. The establishment of the Ngemelis Fleet this season is an important step
forward to change the dismal perceptions gathered in this report. Yet, further
manpower should be provided for Koror State Rangers considering that the Rock
Island southern lagoon is the primary destination for all tourism during the day as
well as the site of illegal poaching at night. The presence of the rangers must be
apparent to all stakeholders in order to deter illegal behaviour. Windows of predicted
intense site use like incoming spring tides early afternoon must be identified and
prioritized by the Ngemelis Fleet. Furthermore, proper legislation must be enacted in
order to make dangerous behaviour accountable to ranger enforcement. It is
recommendable to pilot a program of random ranger checks on operator boats as a

cost- and time-effective mechanism to deter illegal behaviour.
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4. Compulsory Training

With the growth of new operators from Asian markets and increasing prevalence of
seasonal jobs in the industry arriving dive professionals are less experienced.
Compulsory training is therefore crucial to make sure the industry retains the high
standards of Palau during this rapidly shifting market phase. The development of the
Koror State Tour Guide Certification is a good step forward, but the manual must be
peer-reviewed by industry professionals to ensure the fulfilment of current market
needs. It is recommendable to establish further credential mechanisms such as a
sticker ranking in order to make guides accountable to misconduct and distinguish
guides based on experience and ability managing activities at popular sites like

Jellyfish Lake, Blue Corner and German Channel with those that cannot.

5. Awareness & Scientific Research

German Channel is uniqgue amongst manta ray sites around the world as apart from
cleaning behaviour, visitors can witness courtship behaviour, juvenile manta rays,
feeding aggregations as well as black morph individuals. Such encounters are rare
worldwide, which makes German Channel a very important site for scientific research
of this majestic species. Koror State and National Government should put resources
into attracting further scientific research for this species to help improve
understanding of the resident population and its potential for economic revenue. The
non-invasive ability of studying them through “belly shot” photo identification makes
it simple for any stakeholder to help. A government sponsored app that enables any
user to quickly compare a photograph with a centralized database would provide a
sense of inclusion and responsibility to visitors as well as gather data for research on
the species. Drawing from experiences in Australia, New Zealand and the Philippines
it is recommendable to develop an obligatory video on manta ray watching that
explains best-in-class practices for both diving and snorkelling to visitors whom want
to partake in these activities with manta rays to ensure appropriate modes of conduct

and raise awareness amongst visitors (see Appendix 5.1.).”" 787
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Appendix 1.1. Taxonomy of manta rays

KINGDOM Animalia
PHYLUM Chordata
SUB-PHYLUM Vertebrata
Chondrichthyes
CLASS
(Cartilaginous fish)
Elasmobranchii
SUBCLASS
(Sharks & rays)
Batoidea
SUPERORDER
(All rays)
Rajiformes
ORDER
(True rays & skates)
Myliobatoidei
SUBORDER
(Eagle rays & relatives)
Mobulidae
FAMILY (Devil rays: manta &
mobula)
GENUS Manta
Alfredi (reef manta)
SPECIES Birostris (oceanic manta)
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Appendix 1.2. Resident Manta alfredi population of German Channel
(Etpison, 2015a [Extracted from www.mantaidpalau.org])

M2 Siggaback

since 5
M1 Rubak grey back
since 2005

M3 Merkos M4 Buik
since 2007

M6 Alii ' M25 Chief
since 2007 !

MANTA TRUST | COLUMBIA UNIVERSITY | 2



FEMALES

F17 Gypsy
since ~ 2007
lost right lobe 2012

F3 Scarface
cut left wingtip

F7 Silvertip

F4 Camy
since ~2007

faded back color
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Appendix 1.3. Distribution map of current fishing bans, management regulations
and specific species protection for mobulids [Property of and extracted from
Couturier et al, 2012:1099]

BIOLOGY AND ECOLOGY OF THE MOBULIDAE 1099

Fic. 4. Distribution map of current fishing bans, management regulations and specific species protection for
mobulids: @ Hawaii, June 2009: introduction of criminal penalties and administrative fines for knowingly
killing or capturing Manta spp. within state waters, House Bill 366 signed into law as Act 092; @ Mexico,
May 2007: the Mexican official standard rules that regulate the shark and ray fisheries in Mexican
waters, Pesca responsable de tiburones y rayas. Especificaciones para su Aprovechamiento, 2005, Norma
Oficial Mexicana Nom029-Pesc-2006, NOM 029 provides specific protection for Manta birestris, Mobula
Japanica, Mobula thurstoni, Mobula munkiana, Mobula hypostoma and Mobula tarapacana in Mexican
waters; @ Ecuador, August 2010: ban on fishing, taking, keeping incidental catch for M. birostris,
M. japanica, M. thurstoni, M. munkiana and M. tarapacana, La subsecretaria de recursos pesqueros
considerando. Acuerdo 093; @ Mediterranean, 1995: Mobula mobular protected under U.N. (Barcelona)
Convention for the Protection Of The Mediterranean Sea Against Pollution Annexe II: ® Republic of
Maldives, June 1995: export ban on ray products (preventing commercial fisheries). Regulation No
A-23/93; January 1996: export of ray skins prohibited Regulation No A-26/95 (of 15.7.95): June 20009:
marine park areas created at two sites recognized as critical habitat for Manta alfredi ; ® Western Australia,
Manta spp. protected from any fishing (Fisheries Act) and disturbance and harassment (Environment and
Conservation Act) within marine parks only; @ Philippines, March 1998: ban on the taking or catching,
selling, purchasing and possessing, transporting and exporting of whale sharks (Rhincodon typus) and
M. birostris. Fisheries Administrative Order 193 (implanted in 1998 then lifted in 1999 before being re-
established in 2002. Mobula spp. are not protected under this ban); ® Yap, Micronesia, 2008: protected
area for Manta spp. and their habitat [includes 16 main islands and 145 islets representing 21 349 km®
(8243 square miles)]. Manta Ray Sanctuary and Protection Act of 2008. Bill No 7-69,D1. Yap State Law
No. 7-36 (note: not yet added to the Yap State Code, new Chapter 12 of title 18 of the Yap State Code
to be created see law 7-36 in Seventh State Legislature), @ New Zealand, 2010: M. birostris and M.
Jjapanica fully protected within New Zealand waters. Wildlife Act 1953, Schedule 7A.
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Appendix 2.1. Permit waiver within the territorial water of Koror

S S0 %foﬂ % &w&m&ofw

3- A 'é

-V % P.0. BOX 116

s N KOROR, REPUBLIC OF PALAU 96940
* g r-\’*

Tel. No.: (680) 488-2439/488-2576

Fax No.: (680) 488-2862
ﬂé& coorner E-mail: gov@kororstategov.com
g =
December 04, 2014

Mandy Etpison

Palau Project Leader, Manta Trust

Managing Director, Etpison Museum

Honorary Consul of France to the Republic of Palau
P.O. Box 7049

Koror, Republic of Palau 96940

Dear Mrs. Etpison:
Subject : Permit waiver within the territorial water of Koror

In response to your request dated November 10, 2014, exemption is hereby granted
pursuant to Section 9(a) of Koror State Public Law K8-207-2009, for the Manta Trust
representatives, a worldwide research and survey data on Mata Rays. The group will be
in Palau during the period of January 15 to April 30, 2015, to conduct a study on various
dive spots as well to research and survey data on Manta Rays especially around Ngemelis
area and German Channel within the territorial waters of Koror.

The fieldwork and their stay on Palau will be sponsored by Etpison Museum and Neco
Marine, working together with Mandy Etpison to develop and implement sustainable
management plan for German Channel to ensure tourists can continue to have safe Manta
encounters.

The people covered by this permit are: Isabel Ender; David Prieto and Justin Rizarri.

Koror State Government appreciates your support and please anticipates observance of
all National and State Marine Protection Laws. Thank you.

Sincerely,

ce: Director Jose A. Ise, Conservation and Law Enforcement Department - KSG
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Appendix 2.2. Marketing pamphlet for introductory presentation of the study

Appendix 2.3. Island Times article on the introductory presentation of the study
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Appendix 2.4.1. Questionnaire used for dive professionals

Survey Administration
Manta THE EARTH INSTITUTE | firetNumber

phas COLUMBIA UNIVERSITY | owe

QUESTIONNAIRE FOR DIVE PROFESSIONALS IN PALAU

This survey is part of an in-depth study by The Manta Trust and Columbia University New York
to develop a management model for German Channel that supports a sustainable future for
Palau under the growing pressure from tourism.

The survey takes approximately 10 minutes to complete. If you have any questions, please feel
Jree to ask the interviewer or contact us by e-mail at dp2694@columbia.edu. All the information
provided will be treated as confidential. All data will be used in an aggregated manner and no
individual responses will be identified in any reports or papers. Thank you very much for your
participation! To learn more visit www.mantatrust.org and www.mantalDpalau.org.

Section A. Operations in Palau

A.1 Where are you from?

A.2 What is your diving qualification? o Divemaster o Instructor
A.3 How many years have you been working in the dive industry of Palau? _

A.4 What is your current work status in Palau? o Part-time (e.g. only during high season)
o Fulltime (all year long)

A.5 Please rank in your opinion the following dive sites in order of popularity amongst tourists.
(1 =Most Popular & 5 = Least Popular).

Dive Sites Ranking
(1to5)
a. Blue Corer
b. German Channel
c. Ngemelis (Other Sites)
d. Ulong Channel
e. Peleliu Express
f.  Other Site (please specify)
Bis Neaitsdissanebenerlitrem e s

A.6 What are the most common dive sites that you go to specifically to see manta rays and how
often do you dive at these sites?

Sites Number of days dived % Successful Estimated number of
per week during manta sighting mantas per dive
high season

Section B. Activities at German Channel
B.1 Have vou changed how often you dive at German Channel since 2010?

o Yes. increased o Yes. decreased oNochange o Don’t Know
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B.2 Have vou noticed a change in the fotal mumber of boats/divers at German Channel since
20107

o Yes. increased o Yes. decreased oNochange o Don’'t Know

B.3 On a busy day during high season (December — May). what is the estimated number of boats
your operator would use?

2010 2014 2015

Comments:

B.4 On a busy day during high season (December — May). what is the estimated number of boats
you would see at German Channel?

2010 2014 2015

B.5 Do you feel that the current number of boats/divers per day at German Channel is having an
effect on the dive site? o Yes oNo
B.5.1. If yes. how?

o Boat Traffic o Manta Ray Safety o Coral Damage

o Tourist Experience o Tourist Safety o Other

B.6 Are you satisfied with the boat moorings at German Channel? oYes oNo
B.6.1. If no. why?

o Too Many o Bad Location

o Too Little o Other

B.7 How often do vou see boats fishing at German Channel?

o Never o A Few Times a Month
o A Few Times a Year o A Few Times a Week

B.8 How often has a Koror State ranger inspected you and/or your boat at German Channel?

o Never o A Few Times a Month
o A Few Times a Year o A Few Times a Week
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B.9 Have you received any information or resources on how to conduct the dives with manta rays
at German Channel? o©Yes oNo
B.9.1. If yes. by who?

o Palau Government 0 Dive Operators

o Koror State o Other

Section C. Sustainable Management for German Channel

C.1 Do you have any suggestions on how Koror State could improve the site management at
German channel?

o On-Site Ranger o Compulsory Dive Guide Training o Ban Diving/Snorkeling
o Additional Dive Fee o Boat Traffic Control o Other

(No-Boat Zone, Entry/Speed Limits...)
Comments:

C.2 Is an on-site ranger essential to your management suggestions (Question C.1) at German
Channel? oYes oNo

C.3 Do you consider there is currently too many permit fees? oYes oNo

C.4 If Koror State developed a training program for dive professionals. should dive conduct with
manta rays and safe driving in German Channel be taught? oYes oNo

C.5 Overall, do you feel that tourism focused on diving with manta rays in Palau has changed
since 20107

o Yes. increased o Yes. decreased oNochange o Don’t Know
C.6 Do you feel that manta ray tourism is currently promoted in Palau? o Yes o No
C.6.1. If yes, by who?

o Palau Government o Dive Operators

o Koror State o Other

C.7 In your opinion. do you feel that manta tourism should be promoted in Palau? oYes o No

C.8 Do you have any other comments about the manta rays and/or tourism at German Channel?

Thank you for completing this survey!
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Appendix 2.4.2. Questionnaire used for dive tourists

Survey Administration
Manta THE EARTH INSTITUTE | Sneytumser

COLUMBIA UNIVERSITY Date:

QUESTIONNAIRE FOR DIVE TOURISTS IN PALAU

This survey is part of an in-depth study by The Manta Trust and Columbia University New York
to develop a management model for German Channel that supports a sustainable future for
Palau under the growing pressure from tourism.

The survey takes approximately 10 minutes to complete. If you have any questions, please feel
free to ask the interviewer or contact us by e-mail at dp2694@columbia.edu. All the information
provided will be treated as confidential. All data will be used in an aggregated manner and no
individual responses will be identified in any reports or papers. Thank you very much jfor your
participation! To learn more visit www.mantatrust.org and www.mantaIDpalau.org.

Section A. Travelling to Palau

A.1 How many times have you come to Palau previously? __
A.2 What will be the total duration of your stay in Palau on this visit? ___ days o Undecided
A.3 For what main activity did you come on this trip to Palau?

O General Dive Activities o Snorkeling o Sight-Seeing
o Specific Dive Sites o Fishing o Other

A.4 Are you aware how the Palau Government "Green Fee Departure Tax" is used?
oYes oNo

A.5 Are you aware how the Koror State "Dive Permit Fee" is used?
oYes oNo

A.6 In your opinion. do you consider there to be too many permit fees?
oYes oNo

Section B. General Dive Trip Information

B.1 Please rank the following dive sites in order of importance to you.
(1 = Most Important & 5 = Least Important).

Dive Sites Ranking
(1to5)

Blue Corner

German Channel
Ngemelis (Other Sites)
Ulong Channel

Peleliu Express

Other Site (please specify)

mlo|efo (o
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B.2 How many day trips to dive are you planning to do in total on this visit to Palau?
B.3 Owerall, how would you describe your interest in diving/snorkeling with manta rays?
o High 0 Medium 0 Low

B.4 What dive sites did you go to specifically to see manta rays and how often did you dive at
these sites?

Site Number of days dived Number of mantas

Section C. Experience at German Channel

(.1 Please rate by ticking the box the level of satisfaction of your experience at Germian Channel.
(1= Not Satisfied; 2 = Barely Satisfied, 3 = Quite Satisfied, 4 = Satisfied, 5 = Very Satisfied)

Criteria 12345

a. Numbers of manta rays seen

b. Quality of the interaction with manta ravs (e.g. time
watching manta rays, proximity to mania ravs)

c. Pre-dive/snorkel briefing (including safety
considerations and in-water conduct)

d. Information received about manta rays (e.g.
behavior when cleaning and/or feeding)

e. Overall satisfaction with manta dive/snorkel
experience

(.2 How would vou describe the overall crowdedness during your activities at German Channel?
0 Not crowded o Crowded 0 Too crowded

(.3 Dud the level of crowdedness have an effect yvour satisfaction from your German Channel
experience”?

0 Negative effect o Positive effect 0 No effect
C.4 Did vou feel unsafe at any point during your underwater experience at German Channel?
0Yes 0ONo
C.4.1. If yes, why?
0 Boat Traffic 0 Poor Briefing
0 Crowdedness Underwater 0 Other

C.5 Did you see a Ranger monitoring activities at the German Channel site?

O0Yes oNo 0Don'tknow
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C.6 In your opinion, do you think German Channel needs stricter site management?
oYes 0ONo

C.7 Would you come back to Palau to dive with manta ray?
OYes oONo 0 Maybe

C.8 Do yvou feel the permit fees you have paid (e.g. Green Fee, Dive Permit, etc) should be used
more for site management at German Channel?
oYes 0ONo

Section . Demographic information

D.1 Please indicate vour gender. 0 Male 0 Female
D.2 What is your age?

o Less than 20 years old

Between 21 and 30 years old

Between 31 and 40 years old

Between 41 and 50 years old
More than 50 years old

o o o o

.3 What is your nationality?

Thank you for completing this survey!
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Appendix 2.5. Questionnaire used for dive tourists translated in Japanese
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Appendix 2.6. 31/03/2015: Interview with the Ngemelis Fleet, Koror State
Department of Conservation and Law Enforcement
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Appendix 2.7. Preliminary Fact sheet for legislators

MantSg THE EARTH INSTITUTE
COLUMBIA UNIVERSITY

GERMAN CHANNEL: PRELIMINARY RESULTS 2015

The following information represents preliminary data of an m-study on tourism
activities at German Channel under the permit of Koror State and sponsored by the
Etpison Museum and the Manta ID Palau project. The Manta Trust and Columbia
University conducted the study during January, February, March and Apnl 2015. The
objective is to generate a clear understanding of the current size and impact of activities
at German Channel to support the development of sustainable management practices that
ensure the safety of tourist and manta rays, as well as long-term economic revenue.

Completed Surveys 152
Dive Professionals n
Dive Tourists 81
PROFESSIONAL TOURISTS
& Palau i Oceania
i Micronesia i Asia
. Asia - Europe
i Europe & Americas
i Americas i Africa
DIVE SITE POPULARITY
ul
— W2
~ E3
)
@5
Blue Corner German  Ngemelis Ulong Peleliu Other Site
Channel (Other Sites) Channel Express
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TOURISTS EXPERIENCE

* 77% OF SURVEYED TOURISTS EXPRESSED A HIGH INTEREST IN MANTA RAY
WATCHING

¢ 73% OF SURVEYED TOURISTS EXPRESED THAT GERMAN CHANNEL WAS
“CROWDED” OR “TO0O CROWDED.”

* 42% OF SURVEYED TOURISTS EXPRESSED THAT THE CROWDENESS HAD A
NEGATIVE EFFECT ON THEIR EXPERIENCE

* 84% OF SURVEYED TOURISTS FELT THAT STRICTER SITE MANAGEMENT IS
REQUIRED AT GERMAN CHANNEL

*  55% to 80% OF SURVEYED TOURISTS WOULD RETURN TO WATCH MANTA RAYS

PROFESSIONAL PERCEPTIONS

Average number of dives Average % successful manta Average number of
per week sighting mantas
2,99 72,43 2,96

* 96% OF PALAUAN PROFESSIONALS SURVEYED CONSIDER THERE HAS BEEN AN
INCREASE IN TOTAL AMOUNT OF OPERATORS AT GERMAN CHANNEL.
* 13% ESTIMATED INCREASE BETWEEN 2010 AND 2015

* 94% OF PROFESSIONALS SURVEYED CONSIDER THE AMOUNT OF BOATS AND
PEOPLE HAS AN EFFECT ON THE DIVE SITE.

* MANTA RAY SAFETY, CORAL DAMANGE, AND TOURIST EXPERIENCE
BEING THE MOST CITED EFFECTS.

50

45

40

35 :

30 R

25

20 < E

15 — —

10 ‘ —

s il - -

0 T T T T T 1
Boat Traffic Manta Ray TouristSafety Tourist Coral Damage  Other

Safety Experience

* POPULAR MANAGEMENT SUGGESTIONS
* BOAT TRAFFIC CONTROL INCLUDING NO-BOAT ZONE, ENTRY & SPEED
LIMITS, BOUY CHANGES - 41% —
* COMPULSORY PROFESSIONAL TRAINING —-26% —
* 67% SURVEYED PROFESSIONAL CONSIDERED AN ON-SITE RANGER IS ESSENTIAL
TO SITE MANAGEMENT.
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Appendix 4.1. Near geoprocessing analysis of German Channel in relation to Koror
State and Peleliu State dive sites

Table o x
ERAE-RAL LRk
DiveSites selection X
FID | Shape | FID_1 | id Name FID_2 | AREA| PERIMETER | STATE | NEAR_FID | NEAR_DIST
10 | Point 6] 0 0 0 0 0 | 13833.464295
11 | Point 17 |0 [ ClamCity 0 0 0 0| 13524343584
12 | Point 18 0 | Wonder Channel 0 0 0 0| 10717.399848
13 | Point 19 0 | Ngerchong Inside (Coral Garden) 0 0 0 0| 10100.512814
14 | Point 20| 0 [ Ngerchong Out (side) 0 0 0 0 | 10570.143082
15 | Point 21 0 | German Channel 0 0 0 0 0
16 | Point 22 0 | Blue Holes 0 0 0 0 6366.649931
17 | Point 23 0 | Blue Corner 0 0 0 0 6426.1071
18 | Point 24| 0 |Fairyland 0 0 0 0| 6163263579
19 [ Point 25| 0| New Drop-off 0 0 0 0| 4532729916
20 | Point 26 0 | Big Drop-off 0 0 0 0 4377682511
21 | Point 27 0 | German Drop-off 0 0 0 0 1799.341341
22 | Point 28| 0 Turtie Cove 0 0 0 0| 4710456953
23 | Point 29 0 | Ngedbus Coral Garden 0 0 0 0 6706.54655
24 | Point 30 0 | Ngedbus Wall 0 0 0 0 7689.760442
25 | Point 3 0 | Gerkesiul 0 0 0 0| 10199.179092
26 | Point 32| 0 [EastPelelu 0 0 0 0| 16937719118
27 | Point 33| 0 Peleiiu Corner 0 0 0 0| 177220201
» 28 | Point 34 0 | Peleliu Drop-off 0 0 0 0| 16354.980586
"o 19 » » [E|S | 8 outof 19 Selected)
DiveSites selection
s ———
Selection Statistics of DiveSites | &= |
Field
NEAR_DIST v IR
= Frequency Distribution
Statistics:
4
Count: 18
Minimum: 1739.341341
Maximum: 17722.0201 3
Sum: 168732.300842
Mean: 59374.016713 2
Standard Deviation: 4611.037309
Nulls: © 1
0
1799.3 6305.0 108106  15316.3
< ]
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Appendix 4.2. Examples of dive tourist crowdedness perceptions

Manta THE EARTH INSTITUTE
COLUMBIA UNIVERSITY

2o S

\{g your opinion, do you think German Channel needs stricter site management?
Yes 11 No

7 Would you come back to Palau to dive with manta ray?
Yes 0O No 0 Maybe

D.8 Do you feel the permit fees you have paid (e.g. Green Fee, Dive Permit, etc) should be used
re for site management at German Channel?
Yes 0ONo

Section E. Demographic information

E.1 Please indicate your gender. 0 Male™™ Female

E.2 What is your age?
0 Less than 20 years old

0 Between 21 and 30 years old

11 Between 31 and 40 years old

0 Between 41 and 50 years old
& More than 50 years old

E.3 What is your nationality? L{E'A

Thank you for completing this survey!

There were. 20+ divers d@p&f ofF

2aght above. —fhe cfe etochion Hat
gaN ;\So Ysipe% fol Maﬂﬁs Or a'hes
WErS- TaVHIg Come feem Yag where.
The Manta 1 vera of srg were i 3
ﬁg«\;olle(f T unle Palou coen do ~Hwe Same..
W 127 Mandas ot achme. i d
J?\pusw{ ) bm‘f en| 2(::\ G;Ye\gwm E’kﬁlﬁfﬂ 0755(
(\L\Q weie 30-4¢' g o ol imty T
WMot of divers i fhe. onanne| at any one,
E\m{ SO 05 1ot stare+he Mortdas aWoy

MAX € 1ndiivr<s <heild he <&, .~
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Manta THE EARTH INSTITUTE
sme -\ COLUMBIA UNIVERSITY

D.6 In your opinion, do you think German Channel needs stricter site management?

XYes O No

D.7 Would you come back to Palau to dive with manta ray?
0 Yes ONo XMaybe

D.8 Do you feel the permit fees you have paid (e.g. Green Fee, Dive Permit, etc) should be used
more for sitc management at German Channel?
O Yes )(No

Section E. Demographic information
E.1 Please indicate your gender. 0 Male 9( Female

E.2 What is your age?

0 Less than 20 years old

1 Between 21 and 30 years old

D Between 31 and 40 years old

U Between 41 and 50 years old
7(More than 50 years old

E.3 What is your nationality? U :S‘

Thank you for completing this survey!
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Appendix 4.3. 2012 BTA Japan guidelines for watching manta rays at German
Channel

Guide line for watching mantas at German Channel

1 The purpose and circumstances of establishing a guide line

In order to improve the percentage of encountering mantas at German Channel,
BTA Japan has established this guide line to keep the environment of German
Channel where mantas are willing to visit by lowering the stress from divers
against mantas and by protecting the unigque nature of German Channel where
mantas gather.

What are the reasons of decreasing the percentage of encountering mantas?
+ The change of underwater environment by increasing the number of divers.
+ The stress from divers to mantas has increased.
+ The change of diving style : watching the feeding mantas from mid-water.
- Boat traffic passing German Channel has increased.
+ The impact to underwater environment by worldwide climate change.
+ The change to underwater environment caused by natural eco cycle system, etc.

German Channel is not a dive site only for watching mantas, but it is an important
tourism asset for the republic and for the personnel engaging in the diving industry.
It seems there are people saying the necessity of regulating, or prohibiting, the
diving at German Channel. If the reason for decreasing the number of mantas
coming to German Channel is caused by human being, there is a good chance of
changing the environment, where mantas are willing to come like former times, by
regulating the diving. But by doing so, it will affect us seriously.

BTA Japan concerns that by regulating the diving at German Channel may
decrease the number of tourists visiting Palau or it will be difficult to meet guest’s
expectations, so that we have discussed about this guide line of watching mantas at
German Channel over and over and have tried to seek for compromise plan but by
regulating, or closing German Channel, we won’t be able to show mantas at German
Channel.

With the considerations above, we think that what we have to do is to reduce the
negative man-made effects, possibly we may be creating at the moment, and to
establish a better underwater environment for mantas. We also think that the
cleaning behavior is essential for fishes so that encouraging the preservation of
cleaning station is necessary for mantas to keep coming back to German Channel.

We would like to add a proposal to preserve the cleaning station;

The mantas appearing at German Channel hover not only over the cleaning station
that we are recognizing now, but they also hover over much wider area including
some coral heads close to the cleaning station. So we think we need to recognize
much wider area as cleaning station and need to try to preserve that area as well.
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2 Guide line

The rules of time zone for watching mantas.

* Everybody must stay on the bottom when watching mantas between 9:00am to
3:30pm.

* Watching mantas from mid-water will be allowed excluding the time zone above.

When waiting mantas at the cleaning stations.

[ Do not go too close to or on the cleaning stations.

[ Squeeze your group tight and stay on sandy bottom.

[ When manta comes, take a low position and watch.

[J When leaving the cleaning stations, swim close to the bottom.

[J It is prohibited to swim deeper side of the main cleaning station, when moving
from deeper cleaning stations at the German Drop Off side.

When watching mantas feeding.

[J Must keep the cleaning stations available to mantas all the time. (Do not go too
close to or on the cleaning stations. Do not swim or hover above the cleaning
stations.)

(] Avoid swimming deeper side of the main cleaning station.

[1 Must keep the depth of 10 meters or deeper when watching feeding mantas.

"1 Do not swim or stay right in front of the fish ball.

"1 All the dive guides must control their guests’ depth and be aware of their safety.
[ Refer to Mandy’s rules as well.

The rules in general.

Do not touch mantas even if they are close enough to reach.

If divers encounter mantas when swimming, try not to move around, stay on the
bottom and watch.

Refrain from any actions which may stress mantas such as chasing, blocking
their ways, blowing bubbles on them, etc.
[ Do not drive a boat close or over the school of fish feeding close to the surface.
[1 Do not enter the water from deeper side.
[] Squeeze your group tight.
[ All the dive guides must decide their courses underwater taking in
consideration of other divers.
['1 Do not approach to the main cleaning station from deeper side even if entering
the water from German Drop Off side, approach to the main cleaning station
along the reef.

When ascending, ascend more inside of the mooring buoy. ??
1 Unless emergency situation, do not use the calling devices or bang the tank too
much.
['1 All the boat operators must drive the boat slow when driving the diving area.
[ All the dive guides must guide their guests without putting stress to fish, and
must follow this guide line when mantas appear.
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Guide line for snorkeling.
"1 Snorkelers must be equipped with floating devises such as life jackets, floats etc.
so that they can be easily identified from other boats.
[J When manta comes, skin diving will be prohibited, they must watch from the
surface.
"1 Skin diving with disturbing the school of fish will be prohibited.

| fitis a situation that mantas feeding behavior can be expected, the guide and
boat operator must be very careful about operating the boat, entry and exit. Do
not drive a boat close or over the school of fish feeding close to the surface. Do
not enter the water from deeper side. When exit from the water, move more
inside of the mooring buoy and exit.

Written by: Palau Diving Association BTA Japan

Official members: Aqua Magic , Antelope, Blue Marlin, Cruise Control, Day dream,

Maml Divers, MSO, Pacific Divers Oasis, Palau Diving Center, Palau sport,

Southern Marine Divers, Splash Diving Center.

Associate members: Neco Marine, Rock Island Tour Company, Sea World, Fish and Fins, Impac
Tours, Pleasure Island.
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Appendix 4.4. 2012 Proposed Bill for an Act

‘ 1i?’m’rH KOROR STATE LEGISLATURE
| 5Dy, w ﬂ%@g Session, February A9l , 2012 LB.No. __9- L%
| : ' ‘

: {

X A BILL FOR AN ACT

To establish guidelines for the observation of manta rays in German Channel, to prohibit the
touching or pursuit of manta rays in the German Channel, to provide penalties for violations of this
Act, and for related purposes.

THE PEOPLE OF KOROR REPRESENTED IN THE LEGISLATURE OF THE
STATE OF KOROR DO ENACT AS FOLLOWS:

1 ;» Section 1. Findings.

2 | The Ninth Koror State Legislature hereby finds that the area commonly known as the
3 1 “German Channel”, the boundary between the State of Koror and the State of Peleliu, is frequented
4 by large numbers of manta rays, which utilize the reef areas as “cleaning stations”. The
5 concentration of manta rays, combined with their dJcile behavior, serves to attract many tourists,
6 \ such as scuba divers, snorkelers, and as passengers on tour boats which follow the manta rays. This
7 congregation of manta rays and other sea life takes place in an arca of heavy boat traffic, as the
8 German Channel] is one of the fev:areas that allow boat traffic from outside the barrier reef to inside E
9! the reel even at low tides. The congregation of scuba divers and snorkelers: and natural wildlife,

10 poses dangers due to the volume of boat traffic, and unregulated human activity may have a

i

11 detrimental impact on the continued presence of ma.%ine lite which is threatened or harassed by boat

12 traffic and divers and snorkelers. |

13 Itisin the best interests of the people of the S,‘Lale of Koror (o take aflirnative sieps lo protect

)

14 the health and safety of persons, and to help conserve wild populations of m+nta rays by regulating

15 human interaction with them in the German Cfxannel area.

16 Section 2. Definitions.

17 A. As used in this Act,

|
18‘11 (1) “German Channel” means the area commoniy known s “German Channel”,
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17

NINTH KOKUK D LA LE LEUIOLA LU
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bed o | ? , !
Day, M@%Sesmom February :Q-: 2012 L.B.No 9-4 -

|
‘V

(2) “manta ray” in the singular and plural form, means all rays in the scientific

family “mobulidae”,hs‘ubfamily “myliobatidae”, and including but not limited to manta birostris and
manta alfredi, and also known as manta rays, COWDOse rays, and devil rays.

Section 3. Prohibitions.

Within the German Channel as defined by this Act,

A. Tt shall be unlawful to touch any manta ray.

B. It shall be unlawful to pursue, chase, or otherwise follow any manta ray in a motorized
boat.

C. It shall be unlawful to operate any boat in excess of five miles pe- hour (5 m.p.h.).

D. It shall be unlawful to operate any motor boat to allow any person to touch any manta ray,
or to allow any person to pursue, chase, or o’rherwisd; follow any manta ray.

Section 4. Penalties.

A. Any person convicted of violating and provision of Section # of this Act shall be
sentenced to pay a fine in the amount of two-hundred and fifty dollars ($250.00) for a first offense, .
and five-hundred dollars each sul')sequent violation. .

B. It shall be unlawful to anyone to aid, a bet, council, command, induce, or procure or cause
commission of a violation of any provision of Section 3 of this Act, which directly performed by
anyone would be a violation of Section 3 of this iAct, and such person zhall be punished as a
principal and shall pay the maximum fines stated }rein above in this Act. No distinction is made
between principal in degrees, and no distinction is made between principal ai-d what may be referred
to as accessory before the fact.

Section 5. Severability.

In the event that a court of competent jurisdiction determines that ary part or portion of this
Act are invalid or otherwise unenforceable, then the offending part or porticns may be stricken, and

the remaining portions shall continue in full force and effect.
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Nﬁ\ITH KOROR STATE LEGISLATURE
( i

i
_aMDay, EM b#&ll_/ Session, February 29 52012

LB.No. _ 9-&% ¢

I

This Act shall become effective upon

!
Constitution. L

its becoming law by operation of the Koror State

Date: February 27 ,2012

Introduced by:

*/ /@é%
Legislato, W
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Appendix 5.1. Manta Trust guidelines for diving and snorkelling with manta rays

Manta Ray Tourism Manta

INTERACTION LREE
GUIDELINES

FOR DIVERS

side of mantas

N
\
\
7
(V) \ \
\ \
Position to the M e
e . \
\ \

R\ Do not
\\\'\
chase mantas

& Approach \
Exclusion
Zone

\

0(.
'Q\O
&
S
g
a

1}
1
!
1
]
1
|

)

Avoid obstructing Position close
manta's path to seabed

Based on studies by The Manta Trust (2005-2013) and manta tourism programs worldwide. The Manto
Trust is a UK-registered charity; our mission is to advance the worldwide conservation of manta rays
and their habitat through robust science and research, raising awareness and providing education,
influence and action.

For more information, email info@mantatrust.org or visit www.mantatrust.org ? % B §
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Manta Ray Tourism

INTERACTION
GUIDELINES

FOR SNORKELERS

Do not
chase mantas

Approach
Exclusion
Zone

Avoid obstructing Position to the
manta’s path side of manta

Based on studies by The Manta Trust (2005-2013) and manta tourism programs woridwide. The Manta
Trust is a UK-registered charity; our mission is to advance the worldwide conservation of manta rays
and their habitat through robust science and research, raising awareness and providing education,
influence and action.

T <l
For more information, email info@mantatrust.org or visit www.mantatrust.org § %’ G N
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Mant m Conduct Explanation
M MAKE a | Splashing and loud entries into the water may scare the animals away. This
quiet entry | is important at both cleaning stations and feeding aggregation sites.
ADHERE to Very close approaches can startle mantas as they may perceive you as a
.. threat. Do not approach manta rays closer than three metres. However,
A m_lmmum mantas are curious and often approach you. If this happens remain still
distance and observe!
Manta rays have excellent vision, however they have a blind spot directly
behind them. Therefore, do not approach a manta from the back because
N NEVER | this may startle and scare the animal away. It is best to approach mantas
CHASE slowly from their side allowing the animal to see you while it can maintain
a clear path of travel ahead. Never chase after a manta ray. If you stay still
they often come back for a closer look at you.
T NO Like you and |, mantas appreciate their personal space. The majority do
TOUCHING | not like to be touched. In some locations touching may also lead to a fine.
Manta rays are gentle, graceful and calm animals, but they are alert to
ALERT and your presence. They can sense \flnur demeanor and will Irealct accordingly.
A CALM Therefore, the calmer you remain the closer the manta is likely to
approach you. 5o, try to stay calm and avoid sudden movements when
around mantas.
While SCUBA diving with manta rays at cleaning stations you should
position yourself to the side and remain close to the seabed. This allows
REST and mantas a clear swimming path over the cleaning station. Divers and
R REMAIN freedivers should never swim directly onto or over the cleaning station. In
) some locations specifically designated areas have been defined for SCUBA
still divers to observe the cleaning mantas. Snorkellers among a group of
feeding manta rays should remain still and allow the feeding animals to
manouvre around them.
Divers should never swim up into the path of an approaching manta and
freedivers should never swim directly down in front of an approaching
AVOID | manta. Mantas may also be disturbed by cameras that are held in front of
A obstructing | their faces. If diving is allowed at manta feeding sites divers should try to
position themselves to the side of the main feeding aggregation to avoid
creating a “curtain of bubbles” that can disperse the manta’s planktonic
food and create an artifcial barrier for the feeding animals.
Mantas have the largest brains of all fish and are thought to be one of the
maost intelligent marine animals. When you look into the eye of a manta
Y Enjoy YOUR | ray it is probably just as interested in you as you are in it. 5o seek direct
experience! | eye contact and enjoy this unique encounter, and if you respect these

simple guidelines the manta rays will be much more likely to enjoy the
encounter as welll
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