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ABSTRACT

The purpose of this paper is to evaluate the current status of Palau’s coral reef ecosystems, analyzing the
environmental threats they face, traditional and modern governance systems built to protect them, and the
economic pressures that complicate their long-term conservation. Palau is home to some of the world’s
most diverse and resilient coral reefs, yet the reefs remain vulnerable to global climate change, ocean
acidification, Crown-of-Thorns Starfish (COTS) outbreaks, and the economic demands of commercial
fishing. The paper traces the lineage of Palau’s approach to conservation from the centuries-old traditional
practice of bul through the national Protected Areas Network, the Palau National Marine Sanctuary
(PNMS), the “Palau Pledge” immigration policy, and the PICRC selective breeding program. It also
examines a body of oceanographic research showing that some of Palau’s reefs already tolerate
acidification levels not expected in the open ocean until the end of the century. This finding has
implications for coral resilience research worldwide. The paper further situates Palau’s conservation
record within its economic context, given that tourism revenue tied to reef health accounts for a large
share of national GDP, and inspects recurring legislative pressure to reopen parts of the sanctuary to
commercial fishing. The findings suggest that while Palau offers a globally significant model for marine
conservation grounded in both indigenous knowledge and modern science, the long-term survival of its
reefs is dependent upon global greenhouse gas mitigation that lies beyond the nation’s control.
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Figure 1. Divers observe a coral reef in Palau. The photograph provides visual context for the reef habitats
examined in this review and illustrates the close relationship between reef condition and Palau's
dive-tourism economy. Photo by the author Yuwei Wu.

INTRODUCTION TO THE REEFS OF PALAU

Coral reefs face a variety of pressures worldwide, including rising ocean temperatures, bleaching, ocean
acidification, overfishing, and outbreaks of coral-eating species such as Crown-of-Thorns Starfish.
Despite this cumulative instability, the reefs of Palau remain rich in abundance and diversity. With the
reefs sitting at the eastern margin of the so-called “Coral Triangle” region (Colin et al, 2008), Palau hosts
approximately 425 coral species, 1,700 fish species, 302 mollusk species and 234 species of crustaceans
(ICRI, 2024), a diversity level that places it among the richest reef systems in Micronesia.

Unlike many other reef systems worldwide, including the Great Barrier Reef, Palau’s reefs have shown
notable historical resilience. Since the major bleaching event of 1998, Palau has avoided mass coral
mortality, despite rising ocean temperatures. This characteristic has positioned Palau as a “living
laboratory” for reef science, where scientists study why specific coral populations tolerate heat and acidity
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that devastate corals elsewhere, with the hope of applying these lessons to reefs with less natural
robustness.

Palau’s reefs are not, however, immune to environmental pressure. Documented threats include climate
driven bleaching, ocean acidification, overfishing and coralivores such as drupella snails, bumphead
parrotfish, and Crown-of-Thorn Starfish. However, coral disease, a growing threat to reefs globally,
particularly in the Caribbean (Morais et al., 2022), has not been identified as a major driver of coral loss
in Palau in recent years. Studies report few instances of disease on the island’s remote reefs (Colin et al.,
2008). Crown-of-Thorns Starfish populations, by contrast, have increased substantially across the
Indo-Pacific over recent decades and are now among the leading causes of coral loss in the region
(Deaker & Byrne, 2022). Their reproductive capacity and larval survival rate make COTS prone to
boom-and-bust population cycles, where outbreaks can strip a reef of live coral cover within a few years
(Deaker & Byrne, 2022).

Palau’s reefs were impacted significantly from the 1998 global mass bleaching event, and decades later
some reef areas have not recovered completely (Colin et al., 2008). COTS populations in Palau have
fluctuated in rough alignment with the approximate 15-year outbreak cycles documented elsewhere in the
region (Deaker & Byrne, 2022). While Palau has historically been cited as a COTS outbreak study site,
more recent surveys have not found a population outbreak abundance (Colin et al., 2008). This trend also
was observed during the author’s study trip in December 2025.

REVIEW METHODOLOGY

This paper uses a structured narrative review. Sources were identified through targeted searches of
scholarly literature and the websites of the Government of Palau, the Palau International Coral Reef
Center, international organizations, and established news outlets. Searches were updated through 20th
July 2026 and combined ‘Palau’ with terms including ‘coral reef resilience,” ‘ocean acidification,” ‘coral
bleaching,” ‘bul,” ‘Palau National Marine Sanctuary,” ‘tourism GDP,” ‘House Bill 11-30-2S,’ and ‘coral
restoration.” English-language sources were included when they directly addressed Palau’s reef ecology,
conservation governance, economic pressures, or climate adaptation; global studies were included only
when needed to interpret climate risks affecting Palau. Peer-reviewed studies were prioritized for
ecological claims, while legislation and government records were prioritized for legal or policy claims.
Reports from established research institutions were used for current programs. News reports were used for
recent political developments when primary records were unavailable and were cross-checked against a
second source where possible. Promotional or advocacy material was treated as evidence only for an
organization’s own stated actions or reported metrics. Where sources conflicted, the peer-reviewed study
or primary official record was given greater weight. The review is narrative rather than systematic.
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Figure 2. A giant clam on a coral reef in Palau. Because giant clams build calcium carbonate shells,
the image illustrates why ocean acidification affects reef organisms beyond corals and introduces
the paper's discussion of Palau's naturally low-pH reef environments. Photo by the author Yuwei
Wu.

The Ocean Acidification Paradox

One of the more significant scientific findings to come out of Palau in the last decade concerns ocean
acidification as opposed to bleaching. Ocean acidification occurs as seawater absorbs atmospheric carbon
dioxide, which lowers pH and reduces the availability of carbonate ions that corals and other calcifying
organisms need to build their skeletons. Laboratory studies and field surveys at naturally low-pH reef
sites elsewhere in the world have generally found the effects of acidification to be consistently negative,
causing fewer coral species, more algae, slower growth, and juvenile corals that struggle to build any
skeletal structure.
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Palau’s Rock Islands, however, are an exception. Researchers from the Woods Hole Oceanographic
Institution, working with Palau International Coral Reef Center, sampled seawater. The sample ran from
the open sea, across the barrier reef and into the enclosed bays and lagoons of the Rock Islands
(Shamberger et al., 2014). They found that acidity increased steadily as the water moved toward the
interior lagoons. This was driven by biological activity and the prolonged residence time of water within
the enclosed bays and lagoons. In the most acidic bays, pH levels matched what open-ocean waters in the
region are projected to reach as we approach the year 2100 with continued carbon emissions (Shamberger
et al., 2014).

What the researchers found in these acidified bays defied expectations. Rather than the depleted
communities documented at other low pH sites globally, the coral communities in Palau’s most acidic
waters were more diverse, had greater coral cover, and hosted more species than nearby reefs with normal
ocean chemistry (Barkley et al., 2015). A follow-up study published in Science Advances found that the
corals showed negligible negative responses to low pH, with the one consistent effect being increased
bio-erosion, the physical breakdown of coral skeletons by boring organisms such as mollusks and worms
(Barkley et al., 2015).

The reason behind the resilience remains only partly understood. Researchers have proposed two
competing explanations: either the corals themselves carry a genetic adaptation to low pH conditions built
up over generations of exposure, or the specific combination of environmental conditions in the Rock
Islands, rather than the corals’ own biology, is responsible for their apparent tolerance (Cohen, cited in
Shamberger et al., 2014). In the case of the former, it would suggest genetic adaptation to acidification is
possible in other coral populations exposed to similar conditions over time, a finding with direct relevance
to the PICRC’s selective breeding work discussed later in the paper. If the latter, the Rock Islands’
tolerance may be a site-specific phenomenon that does not transfer easily to reefs elsewhere. Either way,
the researchers’ caution that tolerance varies considerably between coral species, and the upper limit of
acidification that even Palau’s most resistant corals can withstand remains unknown (SciDev.Net
summary of Cohen et al., 2014).

Traditional Governance and the Roots of Modern Conservation

Palau’s contemporary conservation framework was not drawn on a blank slate. For centuries Palauan
communities have practiced bul, a traditional moratorium declared by village chiefs that closes specific
reef areas to fishing for a defined period, often timed to protect spawning aggregations or allow depleted
stocks to recover (Living Ocean Foundation, n.d.; Idechong, in Mongabay, 2022). A bul is not a
permanent closure. It is a targeted, temporary intervention grounded in generations of observational
knowledge about fish behavior and reef ecology, enforced through community consensus and cultural
respect rather than formal policing (Palau Dive Adventures, n.d.).

This tradition shaped Palau’s modern legal architecture in direct ways. In the 1990s, individual state
governments in Palau began asserting authority over their own marine resources, reinstating bul closures
in spawning channels and passing local fishing regulations (Idechong, in Mongabay, 2022). This tradition
led to the national Protected Areas Network (PAN) Act of 2003, which built a nationwide system of
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marine and terrestrial protected areas out of what had previously been a patchwork of only customary
state-level management practices (Ramoron et al., cited in Maire et al., PMC5373616). The PAN Act also
positioned Palau to take a leading role in the Micronesia Challenge, a regional initiative launched in 2006,
committing Palau and neighboring Micronesian jurisdictions to conserve at least 30 percent of near-shore
marine resources by 2020.

When President Tommy Remengesau signed the Palau National Marine Sanctuary Act (PNMS) in 2015,
government officials and international observers described it as bu/ applied on a national scale, extending
a centuries-old model of temporary, community-sanctioned closure to the entirety of Palau’s exclusive
economic zone (Pew Charitable Trusts, 2025). The Palauan name for the sanctuary, Eutelel a klinggil a
debel Belau, reflects this continuity, framing the PNMS not as an imported conservation model but as a
continuation of existing cultural practice (Marine Conservation Institute, n.d.). This lineage matters for
evaluating the sanctuary’s durability. Area protection, experienced by local communities as culturally
authentic, rather than externally forced, tends to draw stronger public buy-in, a pattern reflected in
subsequent Palauan public opinion data discussed below.

Implementation of the Marine Protected Area

The Palau National Marine Sanctuary Act amends Title 27 PNC to designate 80 percent of Palau’s
exclusive economic zone as a no-take area. This fully protects the area from extractive activity, including
commercial fishing and mining. The remaining 20 percent forms a Domestic Fishing Zone reserved for
Palau fishers. Historically, the commercial export from that zone is limited to an exception for free-school
purse seining (Palau Gov, 2015). The sanctuary formally took effect on January 1, 2020; following a
five-year phase-out period for existing commercial fishing operations (Island Times, 2023). With roughly
500,000 square kilometers, this area is comparable to the size of Spain. The PNMS ranks among the
largest fully protected marine areas in the world. The PNMS is also credited with providing at least partial
habitat protection for more than 800 marine vertebrate species, including nine listed on the IUCN Red
List (Marine Conservation Institute, n.d.).

Complementary legislation extends protection beyond the boundary of the sanctuary itself. The
Responsible Tourism Education Act of 2018 introduced measures intended to ensure environmentally
responsible tourism, restricting destructive practices by uninformed visitors and prohibiting the
importation and manufacture of reef-toxic sunscreens containing chemicals, such as oxybenzone (Palau
Gov, 2018).

Public support for the sanctuary is large though not unanimous. A 2020 survey found that 58.6 percent of
the respondents favored keeping the full 80 percent no-take closure in place (Island Times, 2023). Later a
comprehensive assessment reported that a majority of Palauans continue to back the sanctuary in its
current form (Pacific Island Times, 2025). Opposition has come from segments of the fishing industry and
from government officials concerned about lost revenue, a topic which is covered further below.

The Palau Pledge
In 2019, community stakeholders introduced the Palau Pledge, described as the world’s first immigration
policy designed specifically around environmental stewardship (Mendel, 2020). Every visitor to Palau
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must sign a pledge, stamped directly on their passport. This pledge commits the visitor to act responsibly
toward the environment during their stay. A published academic case study by Medel (2020) and
materials from Havas Red, the advertising agency that created the campaign, describe the Pledge’s
operation and reported outcomes. Because Medel’s discussion of the outcome figures draws on
information attributed to Havas, the campaign-reported metrics below are distinguished from
independently verified evidence.

Behavior modification

Because the Pledge is a legal entry requirement rather than a voluntary gesture, it effectively reaches all
visitors rather than only the environmentally engaged subset who might otherwise seek out similar
messaging. Havas reported that 96 percent of tourists surveyed said the Pledge made them more
conscious of their environmental behavior during their stay, while 65 percent said they used its principles
to remind others of responsible practices (Havas, cited in Medel, 2020). These figures are
campaign-reported, self-reported survey results. The reviewed sources do not provide enough information
about sampling or survey administration to assess representativeness, and no independent evaluation was
identified that verifies the percentages or measures actual changes in visitor behavior.

Chemical pollution control

The Pledge serves as an educational complement to Palau’s statutory ban on reef-toxic sunscreens. By
binding tourists to environmentally responsible conduct as a requirement of entry, it reinforces
compliance with the sunscreen ban. This reduces the amount of oxybenzone and octinoxate entering
coastal waters. These chemicals are documented to accelerate coral bleaching and inhibit skeletal
development in juvenile corals (Palau.co, n.d.).

Enforcement and reputational funding. Local rangers enforce the Pledge’s terms, with violators subject
to fines. Beyond direct enforcement, Havas Red reports that the campaign generated more than 1.7 billion
media impressions across international outlets within its first month without a paid media budget (Havas
Red, n.d.). Medel (2020) reproduces this agency figure. This is a campaign-reported estimate of potential
media reach rather than an independently audited measure of audience exposure or conservation impact.
The reviewed sources do not independently establish that the publicity changed tourist behavior or
produced environmental benefits.

Coral Restoration and Climate Adaptation

The Palau International Coral Reef Center has moved past conventional coral gardening and
transplantation toward a selective breeding program determined directly by the resilience research
described above. Recognizing that some of Palau’s coral populations can tolerate thermal and chemical
stress that devastates corals elsewhere, PICRC scientists are identifying naturally heat-tolerant “parent”
colonies and cross breeding them. Scientists use techniques comparable to assisted reproduction,
sometimes described as “coral IVF” to concentrate favorable genetic traits in the next generation (Hodge,
2025).
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As of September 2025, the program had moved from laboratory tanks to open water. The reporting on the
project has 1,600 corals planted with funding from the Great Barrier Reef Foundation. This is followed by
years of research led by Newcastle University’s Coralassist Lab (Hodge, 2025). A separate university
release describing the same collaboration specifies the units more precisely as 1,600 substrate devices,
each holding multiple coral juveniles with a combined total of up to 12,000 selectively bred corals at a
single degraded reef site (Newcastle University, 2025). The two figures are not necessarily in conflict
since a “coral” in casual reporting may refer to a planted unit rather than an individual juvenile. But the
discrepancy is worth flagging. Researchers who were directly quoted on the project, including PICRC’s
Lauren Piot and Cinzia Alessi and University of Queensland reef scientist Peter Mumby, describe Palau’s
reefs as showing none of the visible stress affecting reefs elsewhere. As Mumby who has studied Palau’s
reefs for twenty years, put it, “there are very few places in the world where that can currently be said”
(Hodge, 2025.).

The introduction of directed genetic intervention has produced internal debate within Palauan society.
With strong support for climate adaptation measures, some community members hold a traditional view
that the ocean possesses its own capacity to heal and should be allowed to do so without human
intervention beyond restraint from extraction (Hodge, 2025). This tension mirrors a broader pattern
visible throughout Palau’s conservation history. Modern scientific tools are generally adopted only to the
extent that they can be reconciled with, rather than override, existing cultural relationships to the ocean,
echoing the same logic that allowed the PNMS to be drawn from bu/, rather than a foreign imposition.

Scientists involved in the breeding program are clear that it is not a comprehensive solution. Selective
breeding can buy time for an ecosystem, but if global average warming exceeds 2°C above pre-industrial
levels even these heat-resistant coral systems are unlikely to survive repeated bleaching events (Hodge,
2025). This warning connects Palau’s local restoration efforts directly to the global climate trajectory
discussed in the following section.

Global Climate Trajectories and Their Bearing on Palau

Palau’s local interventions and measures operate against a global backdrop that constrains what local
conservation can achieve. Modeling published in the [IPCC’s 2018 Special Report on Global Warming of
1.5°C projected that a 2.0°C increase in global mean temperature could result in the loss of 99 percent of
the world's reef-building corals (Hoegh-Guldberg et al., 2018). Other modeling, using a more recent
climate model, produced comparably dire projections, with these studies showing more than 91 percent of
the world's reefs are expected to experience severe bleaching-level heat stress recurring at least once per
decade. These current warming trajectories show an increase to over 99 percent of reefs on pathways to
higher-emissions (Kalmus et al., 2022).

Research specifically examines potential coral "refugia," locations that are expected to retain relatively
cooler, more stable conditions even as the broader ocean warms. It has been found that the fraction of reef
area qualifying as a refuge drops sharply between current conditions and 1.5°C of warming, and
approaches zero at 2°C (Carbon Brief summary of refugia modeling, 2022). This finding is directly
relevant to Palau's claim to being a natural climate refuge. Palau's historical resilience through the 1998
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bleaching event and its documented tolerance for acidification represent real and scientifically important
advantages relative to more vulnerable reef systems. However, the global modeling above suggests that
no combination of local resilience factors is likely to fully insulate any reef system, including Palau's,
from the extreme end of projected warming scenarios. Therefore, Palau's local adaptations should be
understood as simply raising the threshold of warming its reefs can withstand relative to more vulnerable
systems. The threshold however will still exist.

This distinction carries direct implications for the evaluation of the PICRC's selective breeding program.
Breeding for heat tolerance is a genuinely promising strategy for buying decades of additional time,
particularly if paired with a reef system that already possesses unusual baseline resilience, as Palau's does.
It is not, based on the evidence reviewed here, a substitute for global emissions reduction, a conclusion
the PICRC scientists themselves have made explicit (Hodge, 2025).

Economic Dependence and the Conservation-Revenue Tension

Palau's capacity to sustain strict reef protection is inseparable from its economic structure. Tourism has
historically accounted for an unusually large share of Palau's economy. The figures below are not directly
comparable because they cover different years and measure different concepts. International tourism
receipts were 54.34 percent of GDP in 2015 and averaged 43.49 percent from 2005 to 2017
(TheGlobalEconomy.com, based on World Bank and UN Tourism data). A U.S. Department of State
report stated that tourism contributed an estimated 40 percent of GDP, although it did not specify the
underlying reference year or whether indirect effects were included (U.S. Department of State, 2023).
Direct value added from reef tourism and reef fisheries exceeded 20 percent of GDP on average during
2008 to 2012, with tourism accounting for most of this reef-linked contribution (Bartelet et al., 2024).
Table 1 therefore presents the estimates as complementary indicators of economic dependence rather than
alternative estimates of the same quantity.

Metric Definition Estimate and source

54.34% in 2015; 43.49%

Gross spending by international inbound average from 2005 to 2017.

International tourism .. . .
visitors, expressed relative to GDP. This is a

receipts as a share of receints ratio rather than a measure of TheGlobalEconomy.com,
u

GDP p ) based on World Bank and UN

domestic value added. .

Tourism data.
A broad estimate of tourism's share of GDP. .
. Approximately 40%, as

Tourism-sector The report does not state the reference year or

reported by the U.S.

contribution to GDP whether indirect effects are included, so it is Department of State (2023)

not a standardized direct-GDP measure.
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Estimated d tic value added fi f
Reef-linked direct tos firslfnean dorr;e; fizh\;iil;: i)theer r::fn fee More than 20%, based on the
value added as a share Y ’ 2008 to 2012 annual average

ecosystem services, such as coastal

f GDP .
© protection, are excluded.

in Bartelet et al. (2024).

Table 1. Definitions and estimates for Palau's tourism and reef dependence.

This dependence cuts both ways. On the one hand, it creates a direct financial incentive to protect reef
health, since a visibly degraded reef system would undermine the asset that draws high-value tourists. The
year 2015 alone saw roughly 160,000 visitors, more than nine times the country's resident population
(Wabnitz et al., 2018). On the other hand, it means that any external shock to tourism, such as the
COVID-19 pandemic, translates quickly into pressure to open alternative revenue streams, including
commercial fishing access to the sanctuary itself. Palau's GDP contracted by an estimated 17 percent in
2021 during the pandemic's collapse of international travel (U.S. Department of State, 2023), and it was
precisely in this period of acute economic stress that legislative proposals to reopen the PNMS to foreign
fishing fleets gained renewed traction. This pattern will be examined in the next section. This dynamic
illustrates a structural vulnerability common to small, reef-dependent island economies. The same natural
asset that funds conservation is also the asset most exposed to global shocks entirely outside the country's
control, whether a pandemic, a global recession, or the long-term degradation of the reef itself under
climate change.

Legislative Pressure on the Sanctuary

The stability of the PNMS's protections has faced recurring legislative challenges. House Bill 11-30-2S
was introduced in 2021, during the pandemic-driven collapse in tourism revenue, as a proposed five-year
amendment to the Palau National Marine Sanctuary Act. It would temporarily reopen part of the
sanctuary's no-take zone to both foreign longline fishing and foreign purse-seine fishing using free-school
operations. Longline vessels deploy lines carrying many baited hooks, which raises hook-related bycatch
concerns. Purse-seine vessels encircle tuna schools with large nets; the bill's free-school condition would
exclude sets around fish-aggregating devices. The bill therefore covered both methods, while imposing a
method-specific restriction on purse-seine operations (Pacific Island Times, 2021). Framed by its sponsors
as a short-term economic recovery measure rather than a permanent redrawing of the sanctuary's
boundaries (Island Times/Pacnews, 2021; Pacific Island Times, 2021), the bill's supporting committee
report argued that closure of the sanctuary had caused revenue losses and overexploitation of inshore reef
fish stocks. Independent analysis published by Pasifika News disputed these specific causal claims,
arguing that the cited revenue losses were more plausibly attributable to the broader collapse in tourism
during border closures than to the sanctuary itself. These anecdotal reports from local fishers described
increased, not decreased, catches of reef fish during the closure period (Pasifika News, 2022).

The bill has resurfaced in subsequent legislative sessions, generating public pushback each time. A 2022
petition opposing reopening the sanctuary gathered more than 3,000 signatures, and demonstrators also
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protested the proposed rollback of the sanctuary’s protections during that year’s Our Ocean Conference.
The protests drew a pointed rebuke from President Surangel Whipps Jr., who characterized the
demonstrations as damaging Palau’s international conservation reputation (Island Times, 2023). A
separate proposal under the government's Blue Prosperity Plan has floated a more structured reduction of
the no-take zone to 30 percent of the EEZ, distinct from Bill 11-30-2S's temporary reopening framework
(Earth Journalism Network, 2023). However, local fishermen and traditional chiefs have publicly opposed
this more permanent reduction (Island Times, 2023).

It is worth analyzing what is and is not established here. The available reporting supports the conclusion
that meaningful, recurring legislative pressure exists to reopen some portion of the sanctuary to
commercial fishing, driven substantially by revenue needs during economic downturns, and that this
pressure has drawn organized public opposition. It does not clearly support a claim that the sanctuary has
already been, or is imminently about to be permanently reduced from 80 percent to a fixed lower figure;
of the most recent sources reviewed, the 80 percent no-take boundary remains the operative legal
standard, with reopening proposals framed variously as temporary and structural, and with no source
reviewed confirming that either proposal has been passed into permanent law.

Regional Context: How Palau Compares

Palau's approach is often cited internationally, but it is not unique in kind, only in scale and public
commitment. The Micronesia Challenge, of which Palau is a founding member alongside the Federated
States of Micronesia, the Marshall Islands, Guam, and the Northern Mariana Islands, set a regional target
of protecting 30 percent of near-shore marine resources by 2020 (Micronesian Sea Traditions, UN
document). Palau's national sanctuary substantially exceeds this regional benchmark, protecting a far
larger share of its total maritime territory than most comparable Pacific jurisdictions. Other
reef-tourism-dependent Pacific economies also show substantial economic reliance on reef ecosystems.
The direct contributions of reef fisheries and tourism were estimated at 5.7 percent of GDP in Fiji and 5.2
percent in the Cook Islands (Bartelet et al., 2024).

This comparison matters for interpreting Palau's experience as a model. Palau's combination of a strong
pre-existing cultural practice of temporary closure, relatively small population and correspondingly
manageable enforcement burden, and unusually concentrated tourism revenue tied directly to reef quality,
cumulated to create conditions favorable to an ambitious national sanctuary that may not transfer cleanly
to larger or more economically diversified nations. Countries with less cultural precedent for
community-enforced closures, larger and more dispersed coastal populations, or economies less singularly
dependent on reef-linked tourism may find the PNMS model harder to replicate in full, even when the
fundamental conservation logic is sound.

LIMITATIONS OF THIS REVIEW

This review has a few limitations. Its economic estimates depend partly on tourism data republished by
TheGlobalEconomy.com and on U.S. State Department reporting, instead of data obtained directly from
Palau’s national statistical authorities (TheGlobalEconomy.com, n.d.; U.S. Department of State, 2023).
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These estimates cover different years and may apply different definitions of tourism’s economic

contribution; as a result, their precise percentages are not directly comparable.

The principal studies supporting the discussion of Palau’s naturally acidified reefs were published in 2014
and 2015 (Shamberger et al., 2014; Barkley et al., 2015). More recent measurements from the same sites
would be needed to determine whether the reported chemical conditions and coral-community patterns

have persisted.

The legislative history of House Bill 11-30-2S was reconstructed from news reporting because this review
did not obtain the bill’s full legislative text or committee records (Island Times/Pacnews, 2021; Pacific
Island Times, 2021; Pasifika News, 2022). Therefore, claims about the bill’s exact provisions and
procedural status should be verified against primary records obtained from the Olbiil Era Kelulau before

being used for legal or policy analysis.

Map of Study Site

m
Philippines Survey Area
;r'/
Brunei
Indonesia
Papua New
™0 0 oo

Map of the Nation of Palau

Mengellang

Palau

Koror

Kloulklubed

Ngeremasch

Figure 3. Regional map showing Palau's location in the western Pacific and the position of its island chain

within the surrounding geography. The map provides geographic context for the reef system discussed

throughout the paper.
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Figure 4. Distribution of mapped coral reef habitat across Palau, shown in red. The map demonstrates that
reef habitat extends across much of the island chain, helping explain its national importance to
biodiversity and tourism policy. Source: Allen Coral Atlas.
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DISCUSSION

There are three aspects to Palau's reef conservation record. The first is that ecological resilience and
human institutional design have reinforced each other. Palau's reefs are not simply lucky; targeted,
community-legitimated closure has a documented history stretching back well before national legislation
existed, in which the PNMS reads more as a scaling-up of an existing practice than as an entirely new
governance regime. The second is that this conservation record remains vulnerable to economic pressure.
Legislative proposals to reopen sanctuary waters have emerged during periods of acute economic stress,
indicating that public commitment to conservation coexists with financial vulnerability that resurfaces
when tourism revenue falls. The third is that none of Palau's local advantages, whether traditional
governance, natural acidification tolerance, or active genetic intervention, appear sufficient on their own
to guarantee reef survival at the higher end of current global warming forecasts. Palau's reefs may persist
longer and in better condition than most others under a given degree of warming, but the global modeling
reviewed here does not support the conclusion that they are exempt from ruin if warming proceeds past
roughly 2°C.

These three aspects suggest a specific role for outside observers. International support for Palau is likely
to be most useful where it reduces the economic pressure that drives legislative reopening attempts, for
example, through direct financing mechanisms, debt-for-nature arrangements, or blue carbon credit
systems that generate revenue from conservation itself rather than from its reversal, as opposed to
conservation funding alone. Such support does not substitute for the emissions reductions that ultimately
set the boundaries to what any local adaptation strategy can achieve.

There is also a reason for caution about how far the cultural-legitimacy argument should be extended. The
framing of the PNMS as an extension of bu/ has clearly helped build public support, but the underlying
practice of bul was designed as a temporary, targeted tool for closing a specific reef area for a particular
stock to recover. Bul was not intended as an indefinite, economy-wide closure. Describing the sanctuary
purely as bul at scale risks understating how different a permanent, nationwide no-take zone is from the
practice it draws its legitimacy from. This distinction matters because it is precisely the characteristic of
the closure, indefinite rather than temporary, that generates the recurring legislative pressure documented
above. A more accurate account would treat the PNMS as inspired by bu/ rather than as bul itself, a
framing that is more secure and arguably a more honest basis for public communication about the
sanctuary's expected permanence.

The economic data reviewed here also point toward a specific policy lesson relevant beyond Palau. Small
island economies with a single dominant, environmentally sensitive revenue source appear structurally
prone to exactly the kind of crisis-driven reopening pressure seen around Bill 11-30-2S. Diversifying
revenue away from a single reef-dependent sector, whether through blue carbon financing, independent
wealth mechanisms funded during high-tourism years, or regional risk-pooling arrangements among
Pacific nations facing similar exposure, would plausibly reduce the frequency in which economic shocks
translate directly into pressure on conservation law. This paper did not locate detailed data on the extent to
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which Palau has pursued such diversification, and this represents a clear direction for further research
rather than a claim this paper can support directly.

Figure 5. A feather star attached to reef habitat in Palau. The photograph illustrates the invertebrate
diversity supported by structurally complex reefs and shows that reef conservation protects associated
species as well as corals. Photo by the author Yuwei Wu.

CONCLUSION

The conservation record of Palau over the past decade, layered atop centuries of traditional reef
management, offers a genuinely instructive case for the rest of the world. Palau's demonstrated tolerance
for acidification levels not expected in the open ocean for decades, combined with the PICRC's ongoing
work breeding heat-resistant coral strains, both carry potential value for restoration efforts elsewhere,
including Australia's Great Barrier Reef. Supporting organizations such as the PICRC helps secure
options for coral ecosystems well beyond Palau's own waters, extending the real value of the country's
research investment.
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At the same time, Palau's experience makes clear that local conservation success, however well designed,
operates inside constraints it cannot itself remove. Recurring legislative pressure to reopen the sanctuary
demonstrates that public commitment to conservation coexists with real economic vulnerability. Global
climate modeling demonstrates that even Palau's unusually resilient reefs face severe risk under
higher-emissions warming trajectories. Continued international support for Palau's conservation
institutions is justified on the evidence reviewed here. Palau is therefore a powerful model for reef
conservation, but its long-term success depends on reducing domestic economic pressure to weaken legal
protections and achieving substantial global reductions in greenhouse gas emissions.

REFERENCES

Admin. (2025, October 19). Report: Majority of Palauans back national marine sanctuary. Pacific Island
Times.

https://www.pacificislandtimes.com/post/report-majority-of-palauans-back-national-marine-sanctuary

Barkley, H. C., Cohen, A. L., Golbuu, Y., Starczak, V. R., DeCarlo, T. M., & Shamberger, K. E. (2015).
Changes in coral reef communities across a natural gradient in seawater pH. Science Advances, 1(5).
Summarized in: Woods Hole Oceanographic Institution / ScienceDaily.

https://www.sciencedaily.com/releases/2015/06/150610131724.htm

Carbon Brief. (2022). Last refuges for coral reefs to dlsappear above 1.5C of global warming, study finds.

Colin, P. L., Bell, L. J., & Patris, S. (2008). Helen Reef 2008: An Overview. Technical Report, Coral Reef
Research Foundation, 31pp. www.coralreefpalau.org

Deaker, D. J., & Byrne, M. (2022). Crown of thorns starfish life-history traits contribute to outbreaks, a
continuing concern for coral reefs. Emerging Topics in Life Sciences, 6(1), 67-79.
https://doi.org/10.1042/ETL.S202102

Earth Journalism Network. (2023). Palau's famed marine sanctuary is intact for now.
https://earthjournalism.net/stories/palaus-famed-marine-sanctuary-is-intact-for-now

FAO, & FAOLEX. (2015, October 28). Palau National Marine Sanctuary Act (RPPL No. 9-49 of 2015).
UNEP Law and Environment As51stance Platform

49-2015 2015

Havas Red. (n.d.). Palau Pledge: World-First Immigration Policy.
https://havasrederoup.com/portfolio/government-of-palau-introducing-a-world-first-immigration-policy-

with-the-palau-pledge/

Hodge, H. (2025, September 7). Scientists hope planting Palau's 'super corals' will save reefs from climate
change. ABC News. Original:

Sep 2026
Vol 11. No 4.
Oxford Journal of Student Scholarship
www.oxfordjss.org

103


https://www.pacificislandtimes.com/post/report-majority-of-palauans-back-national-marine-sanctuary
https://www.sciencedaily.com/releases/2015/06/150610131724.htm
https://www.carbonbrief.org/last-refuges-for-coral-reefs-to-disappear-above-1-5c-of-global-warming-study-finds/
https://www.carbonbrief.org/last-refuges-for-coral-reefs-to-disappear-above-1-5c-of-global-warming-study-finds/
http://www.coralreefpalau.org
https://doi.org/10.1042/ETLS20210239
https://earthjournalism.net/stories/palaus-famed-marine-sanctuary-is-intact-for-now
https://leap.unep.org/en/countries/pw/national-legislation/palau-national-marine-sanctuary-act-rppl-no-9-49-2015
https://leap.unep.org/en/countries/pw/national-legislation/palau-national-marine-sanctuary-act-rppl-no-9-49-2015
https://havasredgroup.com/portfolio/government-of-palau-introducing-a-world-first-immigration-policy-with-the-palau-pledge/
https://havasredgroup.com/portfolio/government-of-palau-introducing-a-world-first-immigration-policy-with-the-palau-pledge/

Palau's Reefs at a Crossroads: Balancing Economic Needs with Marine Conservation and Climate
Adaptation

6 — content verified via syndicated reprint:
https://theworldobserver.com.au/2025/09/07/scientists-hope-planting-palaus-super-corals-will-save-reefs-

from-climate-change/

Hoegh-Guldberg, O., et al. (2018). Impacts of 1.5°C of Global Warming on Natural and Human Systems.
In Global Warming of 1.5°C, IPCC Special Report.

International Coral Reef Initiative. (2024). Case Study 2: The Republic of Palau.
https://icriforum.org/wp-content/uploads/2024/03/ICRI NBSAP Case Study Palau V2.pdf

Island Times / Pacnews. (2021, July 22). Bill to re-open Palau's marine sanctuary to foreign fishing.
https://www.mvariety.com/news/bill-to-re-open-palau-s-marine-sanctuary-to-foreign-fishing/article 8bf8

14e-¢9¢2-11eb-88d4-9tb871a9%¢eSee.html

Island Times. (2023, January 2). Palau's famed marine sanctuary is intact for now.
https://islandtimes.org/palaus-famed-marine-sanctuary-is-intact-for-now/

Kalmus, P., et al. (2022). Past the precipice? Projected coral habitability under global heating. Earth's
Future, 10(5). https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/202 1 EF002608

Living Oceans Foundation. (n.d.). Protecting Palau's Reefs.
https://www.livingoceansfoundation.org/protecting-palaus-reefs/

Marine Conservation Institute. (n.d.). Palau National Marine Sanctuary.
https://marine-conservation.org/blue-sparks/projects/palau-nms/

Medel, 1. (2020). The Palau Legacy Pledge: A Case Study of Advertising, Tourism, and the Protection of
the Environment. Westminster Papers in Communication and Culture, 15(2), 178-190.
https://doi.org/10.1

Mongabay. (2022, May 11). Scaling Palauan tradition to regional fisheries: Q&A with Noah Idechong.
https://news.mongabay.com/2022/04/scaling-palauan-tradition-to-regional-fisheries-qa-with-noah-idecho
ng/

Morais, J., Cardoso, A. P. L. R., & Santos, B. A. (2022). A global synthesis of the current knowledge on

the taxonomic and geographic distribution of major coral diseases. Environmental Advances, 8, 100231.
https://doi.org/10.1016/j.envadv.2022.10023 1

Newecastle University. (2025, August 22). Coralassist Palau workshop.
https://www.ncl.ac.uk/nes/news/news-items/coralassist-palau-workshop

Pacific Island Times. (2021, June 21). Palau Congress mulls reopening of marine sanctuary to foreign
ﬁshlng

Sep 2026
Vol 11. No 4.
Oxford Journal of Student Scholarship
www.oxfordjss.org

104


https://www.abc.net.au/news/2025-09-06/palau-corals-selective-breeding-climate-change-reefs/105728666
https://www.abc.net.au/news/2025-09-06/palau-corals-selective-breeding-climate-change-reefs/105728666
https://theworldobserver.com.au/2025/09/07/scientists-hope-planting-palaus-super-corals-will-save-reefs-from-climate-change/
https://theworldobserver.com.au/2025/09/07/scientists-hope-planting-palaus-super-corals-will-save-reefs-from-climate-change/
https://icriforum.org/wp-content/uploads/2024/03/ICRI_NBSAP_Case_Study_Palau_V2.pdf
https://www.mvariety.com/news/bill-to-re-open-palau-s-marine-sanctuary-to-foreign-fishing/article_8bf8914e-e9e2-11eb-88d4-9fb871a9e5ee.html
https://www.mvariety.com/news/bill-to-re-open-palau-s-marine-sanctuary-to-foreign-fishing/article_8bf8914e-e9e2-11eb-88d4-9fb871a9e5ee.html
https://islandtimes.org/palaus-famed-marine-sanctuary-is-intact-for-now/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021EF002608
https://www.livingoceansfoundation.org/protecting-palaus-reefs/
https://marine-conservation.org/blue-sparks/projects/palau-nms/
https://doi.org/10.16997/wpcc.380
https://news.mongabay.com/2022/04/scaling-palauan-tradition-to-regional-fisheries-qa-with-noah-idechong/
https://news.mongabay.com/2022/04/scaling-palauan-tradition-to-regional-fisheries-qa-with-noah-idechong/
https://doi.org/10.1016/j.envadv.2022.100231
https://www.ncl.ac.uk/nes/news/news-items/coralassist-palau-workshop
https://www.pacificislandtimes.com/post/palau-congress-mulls-reopening-of-marine-sanctuary-to-foreign-fishing
https://www.pacificislandtimes.com/post/palau-congress-mulls-reopening-of-marine-sanctuary-to-foreign-fishing

Palau's Reefs at a Crossroads: Balancing Economic Needs with Marine Conservation and Climate
Adaptation

Pasifika News. (2022, April 5). Logical fallacies of House Bill amending Palau National Marine
Sanctuary.
https://pasifika.news/2022/04/logical-fallacies-of-house-bill-amending-palau-national-marine-sanctuary/

Palau International Coral Reef Center. (2024). PICRC Annual Report FY24.

https://drive.google.com/file/d/I WNILJrLE60-y8PgSCS_BMory-DwCrWE8/view (Note: the original
draft dated this 2019; the file itself is titled "PICRCAnnualReportFY24," so the year has been corrected

here. Not cited in-text for any specific claim in this paper; included as a general resource.)

Pew Charitable Trusts. (2025, June 27). Traditional Knowledge and Cultural Heritage Bring Unique
Perspectives.
https://www.pew.org/en/research-and-analysis/fact-sheets/2020/07/island-communities-cultivate--ocean-st
ewardship

Bartelet, H. A., Barnes, M. L., & Cumming, G. S. (2024). Estimating and comparing the direct economic
contributions of reef fisheries and tourism in the Asia-Pacific. Marine Policy, 159, 105939.
https://doi.org/10.1016/j.marpol.2023.105939

ScienceDirect. Estimating and comparing the direct economic contributions of reef fisheries and tourism
in the Asia-Pacific. Ocean & Coastal Management.
https://www.sciencedirect.com/science/article/pii/S0308597X23004724

Wabnitz, C. C. C., Cisneros-Montemayor, A. M., Hanich, Q., & Ota, Y. (2018). Ecotourism, climate
change and reef fish consumption in Palau: Benefits, trade-offs and adaptation strategies. Marine Policy,
88, 323-332. https://doi.org/10.1016/].marpol.201

Shamberger, K. E., Cohen, A. L., Golbuu, Y., McCorkle, D. C., Lentz, S. J., & Barkley, H. C. (2014).
Diverse coral communities in naturally acidified waters of a Western Pacific reef. Geophysical Research
Letters, 41(2), 499-504. https://doi.org/10.1002/2013GL058489

U.S. Department of State. (2023). 2023 Investment Climate Statements: Palau.
https://www.state.gov/reports/2023-investment-climate-statements/palau

Project.seastheday / Coralive. (2025, August 8). Restoring Coral Reefs in Palau | 2025. YouTube.
https://www.youtube.com/watch?v=2MEDgZ9¢BU4 (Covers a separate Coralive/Asian Development
Bank restoration project in Palau; not cited in-text for a specific claim.)

TheGlobalEconomy.com. (n.d.). Palau: International tourism revenue, percent of GDP. Retrieved July
30, 2026, from https://www.theglobaleconomy.com/Palau/international _tourism_revenue to GDP/

Sep 2026
Vol 11. No 4.
Oxford Journal of Student Scholarship
www.oxfordjss.org

105


https://pasifika.news/2022/04/logical-fallacies-of-house-bill-amending-palau-national-marine-sanctuary/
https://drive.google.com/file/d/1WNILJrLE60-y8PqSCS_BMory-DwCrWF8/view
https://www.pew.org/en/research-and-analysis/fact-sheets/2020/07/island-communities-cultivate--ocean-stewardship
https://www.pew.org/en/research-and-analysis/fact-sheets/2020/07/island-communities-cultivate--ocean-stewardship
https://doi.org/10.1016/j.marpol.2023.105939
https://www.sciencedirect.com/science/article/pii/S0308597X23004724
https://doi.org/10.1016/j.marpol.2017.07.022
https://doi.org/10.1002/2013GL058489
https://www.state.gov/reports/2023-investment-climate-statements/palau
https://www.youtube.com/watch?v=2MEDgZ9cBU4
https://www.theglobaleconomy.com/Palau/international_tourism_revenue_to_GDP/?utm_source=chatgpt.com

Palau's Reefs at a Crossroads: Balancing Economic Needs with Marine Conservation and Climate
Adaptation

ABOUT THE AUTHOR

Yuwei Wu is a high school student at Guangdong Country Garden School in Shunde, China. A passionate
scuba diver, Yuwei has developed a strong interest in coral reef ecosystems and ocean conservation
through firsthand experience underwater. This interest inspired Yuwei to research Palau’s
reef-conservation strategies and examine how environmental science can inform effective marine policy.
Yuwei hopes to continue exploring ways to protect vulnerable ocean ecosystems in future studies.

Sep 2026
Vol 11. No 4.
Oxford Journal of Student Scholarship
www.oxfordjss.org

106



