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Abstract

:

Global Red List assessments are powerful tools for informing large-scale conservation decision-making processes, however, they can also be used to inform more localised research and conservation priorities. Here, a conservation status assessment was conducted for the marine vertebrate biodiversity of two recently designated marine protected areas in the Republic of Seychelles. International Union for Conservation of Nature (IUCN) Red List assessments were compiled and trends in data analysed for the 524 species recorded locally. Findings suggest that 5.5–23.1% of all marine vertebrate biodiversity at the site is threatened or near-threatened with extinction (combined as ‘elevated risk’), and highlights sharks and rays as contributing two thirds (67.9%) to the ‘elevated risk’ biodiversity of the site. Fishing activities constitute the largest threat to every ‘elevated risk’ species using the site, with sharks and rays being most impacted. Species richness analysis across major habitat types evidence the high value of coral reef areas to almost all species and the importance of adjacent deep-water areas for ‘elevated risk’ species. Theoretical national assessments showed that the majority of globally ER species remained in the same Red List category in their respective national assessment. This study demonstrates the value of global Red List data for optimising research efforts and conservation practices on a localised scale and for informing the design and zonation of marine protected areas.






Keywords:


extinction risk; species conservation; marine protected areas; Red List; elasmobranch; marine biodiversity












1. Introduction


Given the ever-growing evidence for global declines in biodiversity [1,2,3,4,5,6,7], there is a greater need than ever for species research to have tangible and meaningful contributions to conservation [8] and for conservation measures to be informed by species priorities [9]. The IUCN Red List is a critical tool to this end, with its explicit and objective system classifying species according to their extinction risk [10,11]. Global Red List assessments are the culminative product of all best available data at the time relating to the extinction risk of species, making them a powerful means to inform conservation on a large-scale [12]. Conservation policy, however, is largely enacted at the national level [13], and guidelines for national Red List assessments were developed to support the objective and comparable assessment of the conservation status of species within a particular region or nation boundary [14].



Small island developing states (SIDS) are home to some of the greatest levels of biodiversity in the world, regarded as making contributions to global biodiversity disproportionate to their size [15]. SIDS tend to be areas that are most dependent on natural resources but where the capacity to sustainably manage those resources is lowest [16,17,18]. As threats to biodiversity persist, these developing states stand to lose the most from the continued degradation of natural resources [19]. This makes SIDS prime candidates for the application of conservation tools such as national Red Lists. National Red List assessments have the advantage of focusing the scale of assessments to correspond with localised threats, and are a valuable tool in achieving species conservation. National Red Lists, however, are not coordinated and compiled by IUCN, and all processes associated with the production of the species assessments must be completed by experts, scientists and/or conservation practitioners in the country. This requires the mobilisation of significant human and financial resources; assessments take time to produce and their outputs depend on the availability and quality of local data. This can make such assessments infeasible or impractical in SIDS, for example, where resources and data are often limited.



The present study investigates the value of global Red List data to inform localised research and conservation priorities where national assessments remain unavailable. By compiling data from these publicly available assessments, it is possible to generate a conservation status assessment of an area or site, relative to the global extinction risk of the biodiversity therein. This can then be used to inform localised research priorities, conservation activities and marine protected area design and zonation, for example. Crucially, such assessments can also be upscaled to identify data gaps and inform species priorities at the national level.



The Republic of Seychelles is a small island developing state in the Western Indian Ocean comprised of 115 mostly uninhabited islands. The nation’s land mass accounts for only 455 km2, but its exclusive economic zone stretches across 1.37 million km2 [20,21]. The country’s economy is largely centred around two sectors, fisheries and tourism [22], the latter of which is mostly marine-focused. Tourism contributes 26% to the global domestic product of Seychelles and fisheries is a vital sector for national food security [23]. Given the nation’s vast marine area and reliance on marine resources, assessing marine species conservation priorities should be valuable. Sustainable development goal (SDG) number 14 focuses on the conservation and sustainable use of ocean resources and is particularly important for African island states in the Indian Ocean [18]. However, there are currently no national Red List assessment efforts underway in Seychelles. For this study, a site-specific conservation status assessment was produced for the D’Arros Island and St Joseph atoll site in Seychelles. Research conducted at the site for over fifteen years has evidenced the high level of biodiversity around the islands and the importance of local habitats to marine life across the broader region [24,25,26,27,28,29]. A rapid biodiversity assessment conducted at D’Arros and St Joseph in 2017 showed that species recorded at the site constituted almost two thirds of all reef-associated species documented in Seychelles to date [26]. This makes the area ideal to not only assess both site-specific research and conservation priorities for marine species, but also to provide a representative assessment of the conservation status of marine biodiversity across Seychelles. Both D’Arros and St Joseph were recently formally gazetted as marine protected areas (MPAs) by the Seychelles government (Official Gazette No 34—Ministry of Agriculture, Climate Change and Environment, 2020), as part of a broader MPA network and commitment to protect 30% of the nation’s EEZ [22]. This means that findings here should offer valuable information to help refine the implementation process for these MPAs. Finally, such an assessment as described herein could help identify species priorities and catalyse more targeted and achievable national Red Listing efforts in the future. Specifically, the study approaches four objectives, to: (1) assess the global conservation status of the marine vertebrate biodiversity of the site, identifying key threats as well as research and conservation needs; (2) evaluate trends in the distribution and habitat use of marine species at the site; (3) produce theoretical national Red List assessments for all threatened and near threatened species to assess the relevance of global assessments at a localised scale; and (4) consider these findings within the context of research prioritisation and conservation application on a national scale in Seychelles.




2. Methods


The D’Arros Island and St Joseph atoll site (5.43° S, 53.35° E) are located in the centre of the Amirante Island group of the Republic of Seychelles in the Western Indian Ocean (Figure 1). This site has hosted research activities for over two decades, and surveys have produced a comprehensive record of marine species. In 2020, both D’Arros Island and St Joseph atoll were officially gazetted as MPAs, with D’Arros receiving a ‘Zone 1′ designation and St Joseph Atoll being part of a larger ‘Zone 2′ designation (Official Gazette No 34—Ministry of Agriculture, Climate Change and Environment, 2020). A Zone 1 site represents a high biodiversity protection area and is designated for the conservation and protection of habitats and species that may be rare, endangered, unique, or with narrow distribution ranges. A Zone 2 site gains medium biodiversity protection and sustainable use, and is an area where conservation and some level of extraction and seabed alteration can take place (Seychelles Marine Spatial Plan—Zoning Framework).



The species list compiled for this assessment comprises all known marine vertebrate biodiversity of D’Arros and St Joseph and is largely taken from the 2017 rapid biodiversity assessment [26]. The list of 514 fish and elasmobranch (sharks and rays) species was supplemented here with the inclusion of newly described fish species occupying the area and all other marine vertebrate species known to use the site, as based on research and local knowledge.



Species conservation status were derived from published IUCN global Red List assessments for each species [30], with the exception of those listed as Not Evaluated, for which no assessment has been produced. Red List assessments are compiled by species experts and externally reviewed before being published on the IUCN Red List website (iucnredlist.org accessed on 30 June 2022). The product of each assessment is a Red List Category that indicates a species current risk of extinction. There are nine global categories. Critically Endangered (CR), Endangered (EN) and Vulnerable (VU) categories include all species currently deemed to be at a high risk of extinction, with the Critically Endangered category representing the highest risk. These are known as the threatened categories. A species qualifies for a threatened category by meeting quantitative thresholds for at least one of five IUCN Criteria (A–E: [10]). These criteria evaluate population decline (A), restricted geographic distribution (B), small population size and decline (C), very small or restricted population size (D), and high probability of potential extinction (E) [10,31]. Near Threatened (NT) species are those that almost meet the quantitative thresholds to qualify as threatened. Least Concern (LC) applies to species that do not qualify for (and are not close to qualifying for) a threatened category. Least Concern species are often those that are broad ranging and occur in large numbers with no known major threats. The Data Deficient category (DD) is assigned to those species for which an assessment has been conducted but there is not enough information to make a judgement on its risk of extinction. Not Evaluated (NE) is the category given to all species that have not yet been through the Red List assessment process and where the conservation status is unknown. Extinct in the Wild (EW) species only exist in ex situ environments, no longer found in the wild, and Extinct (EX) species, through exhaustive survey, are deemed to no longer exist [11].



All species listed as threatened (CR, EN, VU), or Near Threatened (NT), were combined and treated as species of ‘elevated risk’ for the purpose of this study, henceforth abbreviated to ER. To account for uncertainty in the status of DD and NE species, a range of estimates were calculated for the total number of ER species. Lower, upper and best estimates were all calculated. The lower estimate assumed no DD and NE species were classified as ER [(CR + EN + VU + NT)/(total assessed)], and the upper estimate assumed all DD and NE species were classified as ER [(CR + EN + VU + NT + DD + NE)/(total assessed)]. The best estimate represented the total percentage of ER species if the same proportion of DD and NE species are Threatened or Near Threatened [(CR + EN + VU + NT)/(total assessed − DD − NE)] as in [32,33].



Summary statistics were compiled and species-specific information on population trends and threat types were taken from coded information included in Red List assessments. Species were grouped as either ‘high residency’ or ‘low residency’ based on their time spent using the site at any life stage. Species that spend prolonged periods at the site over the year, correlating with repeated seasonal occurrence (≥3 months), or remaining on site year-round at any life stage, were listed as high residency, and all others not meeting this criterion were listed as low residency. Classification of residency was based on long-term survey data, published literature and local scientific knowledge. IUCN Red List assessments compile classifications of research and conservation needs for each species assessed. For this study, data from these coded research and conservation needs were compared across ER species to help inform and direct priorities.



A detailed habitat map of the study site, including all major marine habitat types, was generated from n + p biologists (www.nplusp.ch accessed on 30 June 2022) using supervised image classification of 2 m 8 band MS 16-bit orthorectified WorldView-2 high-resolution satellite images from LAND INFO Worldwide Mapping, LLC (Denver, CO, USA), and is Copyright Save Our Seas Foundation.



Species richness analyses were produced to assess patterns in habitat use of marine vertebrate biodiversity within the study site. Though some species cover large areas beyond the study area, the purpose of the analysis in this case was to better understand species habitat use within these MPAs. Every species was assigned a value of “1” or “0” for its presence or absence in each habitat type (1: Lagoon, 2: Seagrass and macroalgae, 3: Coral reef, 4: Deep-water). Species were assigned to habitat types based on their ecology and known habitat preferences (taken from Red List assessments and published literature), as well as local knowledge. Sums of species presence in different habitat types were mapped to the study site in ArcMap v10.6.1 (Esri Corp., Redlands, CA, USA).



Finally, theoretical national assessments were produced for all ER species for comparison against global assessments. National assessments were compiled using best available data in Seychelles and applied using ‘Guidelines for Application of IUCN Red List Criteria at Regional and National Levels’ [34]. Comparisons were made between global and theoretical national assessments to help identify species priorities and important data gaps.




3. Results


A total list of 524 species comprises the known marine vertebrate diversity of the site, including marine fish, sharks and rays, sea turtles, whales and dolphins. Overall, 5.3–22.9% of all marine vertebrate species of the D’Arros Island and St Joseph atoll marine area were estimated as being categorized as ER. A best estimate of 6.5% was calculated, incorporating uncertainty around the status of DD and NE species. Twenty-eight marine vertebrate species occurring at the site are currently classified as either Threatened (CR, EN, VU) or Near Threatened (NT) by the IUCN Red List, and thus listed as ER here (Table 1). Of all ER species, 82.1% (23 of 28) were considered highly resident to D’Arros Island and St Joseph atoll. Taxonomically, by order, the number of ER species varies between species groups with some groups comprised entirely of ER species and others exclusively being of Least Concern. Six of twenty-eight taxonomic groups had >80% ER species contribution, and thirteen of twenty-eight groups contained >80% LC species (Figure 2). All sharks and rays were listed as ER and they comprise two thirds (67.9%) of all ER species using the site. 28.6% of all cetacean species known from the islands are listed as ER, and hawksbill and green turtles are listed as CR and EN, respectively. Comparatively, only 1.2% of teleost fish are listed as ER (five species), including the humphead wrasse (EN), shortjaw bonefish (VU), camouflage grouper (VU), brown-marbled grouper (VU), and chevron butterflyfish (NT). All threatened species are listed under Criterion A due to past, present, or predicted declines in their global populations, and all but two ER species were, at the time of their respective assessments, experiencing a decreasing population trend. Twenty-six different threatening activities were recorded as impacting species populations globally, but fishing, at varying scales, is highlighted as a ubiquitous threat across all ER species. Sharks and rays are most impacted by fishing, with fishing threats contributing to 89.6% of total recorded threats to them. Unintentional impacts from fishing alone, via bycatch, constitutes more than half of all threatening activities impacting the global populations of the shark and ray species found at D’Arros and St Joseph. Beyond fishing threats, natural systems modification, agriculture and aquaculture were also found to impact more than 10% of ER species.



Data from coded research needs show that the majority (>50%) of species require research into the size, distribution and trends of their populations, ongoing monitoring of population trends, as well as research into species life history and ecology. Site/area protection and species management were identified as conservation needs for the majority of species (Figure 3).



Species richness analyses identified patterns in habitats use across the study site for all marine vertebrate biodiversity (Figure 4a). Overall, reef areas are used by the majority of species (92.7%) and almost half of all species occupy the St Joseph lagoon (44.7%). Seagrass and deep-water areas are used by 18.5 and 12.6% of all species, respectively. For ER species, analyses show that that deep-water and reef areas are used by most (85.2 and 81.5%, respectively) (Figure 4b). The lagoon habitat is used by more than half of all ER species (55.6%) and seagrass habitats by more than a third (40.1%).



Theoretical national Red List assessments of all ER species showed that the majority of species remained in the same category as their respective global assessments (67.9%). Nine species required adjustment from global Red List categories, with six species being uplisted and three downlisted (Table 1, for assessments see Supplementary Material). Five of the six uplisted species were sharks, and inferred or suspected population declines due to overfishing and/or reliance on coral reef habitats were the major drivers for these uplistings.




4. Discussion


This study demonstrates the applicability of freely available global Red List data to delineate site-specific research and conservation priorities, as well as providing information relevant to national-scale conservation decision-making. Findings here highlight that sharks and rays comprise the majority of ER species using the D’Arros and St Joseph site, with all sharks and ray species being listed as ER. Comparatively, across the Western Indian Ocean, a best estimate of 43% of the 243 species of occurring sharks and rays were deemed threatened [33]. This suggests that D’Arros and St Joseph represent an important area for globally threatened sharks and rays, and the site could be a good candidate for inclusion in discrete areas of significance, such as Key Biodiversity Areas [35], or the Important Shark and Ray Areas currently in development (ISRAs: sharkrayareas.org/isra). Further, the timely implementation of the recently gazetted MPAs will be important for ensuring the protection of this particular site.



Compilation of coded research needs highlighted the need for population data in ER species. Future research might seek to quantify the population-level significance of this area (and others like it in Seychelles) for elasmobranchs and other ER species through long-term mark-recapture studies and genetic sampling. Novel methods to improve the resolution of mark-recapture experiments [36] offer reliable means to estimate population sizes of species [37]. Such information is critical to the application of Red List Criterion A, which considers declines in species populations and under which, most threatened marine fish species are assessed [11]. Key global conservation needs identified for ER species were species management (via harvest management) and site/area protection. Regarding species management, fishing threats were shown here to be dominant drivers of global population decline and extinction risk in the site’s vertebrate biodiversity, particularly its shark and ray species. In Seychelles, though species-specific data are lacking, significant declines in shark stocks have been reported, and shark populations in Seychelles have been exploited to such an extent that populations were considered over-exploited by the end of the 1950s [20,38,39]. Seychelles banned the finning of sharks by foreign vessels in 2006, though the effectiveness of these bans has not been confirmed [20]. Illegal, unreported and unregulated (IUU) fishing also constitutes a major problem for elasmobranch species conservation globally [40], and IUU fishing continues to be reported across Seychelles [20,41]. Various measures are necessary in order to mitigate population declines in both globally and nationally threatened species. Appropriate catch limits, measures to reduce shark bycatch and refinement in the quality, resolution and recording of fisheries data could all help to improve the status of sharks and rays in Seychelles. Relating to site/area protection, particularly in the face of pervasive fishing threats, tropical coastal habitats can be vital areas for many elasmobranch species [42,43,44]. Sites such as D’Arros and St Joseph can offer import refugia and nursery areas which help maintain elasmobranch populations. Indeed, much research has already evidenced the importance of these islands in this regard to many of the ER elasmobranch species [25,27,45,46], and the high degree of site residency amongst ER species further underscores the site’s conservation importance and the necessity to ensure its protection.



Marine protected areas are a valuable tool for protecting species, supporting populations and mitigating biodiversity loss, however, MPA placement should be informed of where protected areas interact with threats that they can effectively mitigate [47]. Mapping threatened species habitat use provides insightful means to inform decisions on human activities and space use within the context of marine spatial planning and MPA management. Here, species richness analyses across habitat types evidenced the importance of reef areas to the biodiversity of the site and the significance of their inclusion within MPA boundaries. Interestingly, analysis of only ER species also highlighted the importance of adjacent deep-water areas that are often less likely to be factored into MPA design. Many of the ER shark and ray species using the D’Arros and St Joseph site are resident and spend a large amount of time over the reef and in other internal habitats, but all 16 ‘high residency’ ER elasmobranch species also use the deep-water areas adjacent to the reefs. Though some of these species move far offshore, research at D’Arros and St Joseph shows that many remain close to the island for prolonged periods, showing high site fidelity [25,48]. MPAs are diverse in their design and function, many allowing ‘conditional uses’ within their boundaries, rather than complete prohibition of activities. Seychelles has recently committed to protecting 30% of its waters in a “debt-for-nature” swap program with the Nature Conservancy. The country aims to achieve this commitment, at least in part, through the designation of a network of MPAs [22] Findings here offer insights that could help refine protected area placement moving forward. The implementation of the Seychelles Marine Spatial Plan (SMSP) is currently underway, and in the design and zonation of its MPAs, it could offer a significant benefit to the protection of coastal elasmobranch species, as well as many other reef-associated species, if areas of higher protection and stricter usage limits extended to include a fringing zone of deep-water adjacent to coral reef and other coastal habitats. Generally, the quantification of habitat use by threatened species using a particular site, as presented here, offers much to help tailor MPA design and implementation.



The extinction risk category assigned to a species through a global Red List assessment is relative to the global-scale threats that the species faces. This means that care must be taken when interpreting the data and information in global assessments when applied to a particular country or region. In some cases, species globally listed as Critically Endangered might be listed as Least Concern in a national assessment and vice versa. More often, however, global and national assessments concur [49] and this means global data can offer insights into potential species conservation priorities on a national scale, especially where national assessments remain unavailable. Here, theoretical national assessments showed that the majority of globally ER species remained in the same Red List category as their respective national assessment. This supports findings in Brito et al. (2010) and suggests that global assessments can represent a suitable indicator for national conservation priorities for marine species in Seychelles. Though national Red List assessments are ultimately a more refined tool for accurately categorizing species conservation status at a national scale, given the restrictions in their application, global data offer a rapid and relatively robust means to identify species priorities that can help to define more targeted, and thus more feasible, national assessment processes in the future. Here, nine species did warrant a change in category, with six species, mostly sharks, uplisted into higher threat categories. Any future national Red Listing efforts in Seychelles should consider sharks and rays as a species group of precedence. Species-specific population and fisheries data will help improve resolution of estimates relating to their national conservation status.




5. Conclusions


Generally, this study presents a computationally and statistically straightforward approach to produce site-specific assessments that are informed by globally relevant conservation data and that have value in optimising national-scale conservation. Sharks and rays are highlighted as a key threatened species group, both within the study site and across the Seychelles. Research into their populations is a prime concern for scientists in the country. MPA boundaries could be tailored to maximise their efficacy for threatened species, and potential future national Red Listing efforts should prioritise the assessment of sharks and rays in Seychelles.
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Figure 1. Map displaying the D’Arros island and St Joseph atoll site, situated on the Amirantes bank, Republic of Seychelles. Inset displays broader geographic reference in Western Indian Ocean. Map created in ArcGIS 10.5 using GEBCO_08 bathymetry data: GEBCO Compilation Group (2020) GEBCO 2020 Grid (doi:10.5285/a29c5465-b138-234d-e053-6c86abc040b9). 
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Figure 2. Percentage of species in different Red List categories, arranged taxonomically, by order, with number of species in each order included in parentheses. 
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Figure 3. Listed research and conservation needs for all ER species, presented as percentage of species requiring a particular research or conservation action. 
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Figure 4. Species richness map of D’Arros and St Joseph for (a) all species and (b) ER species, with major marine habitat types displayed. Lighter to darker colour represents increasing number of species using the habitat type. 
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Table 1. List of ER species using the D’Arros and St Joseph site. Global Red List categories and criteria, as well as global population trend, were taken from current Red List assessments for each species. National Red List categories and criteria were based on theoretical national assessments conducted for each ER species, using IUCN guidelines and best available data.
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	Order
	Family
	Binomial
	Global Red List Category
	Global Criteria
	Global Population Trend
	Residency (High/Low)
	National Red List Category
	National Criteria
	Reason for Category Change





	Carcharhiniformes
	Sphyrnidae
	Sphyrna mokarran
	CR
	A2bd
	Decreasing
	L
	CR
	A2bd
	N/A



	Rhinopristiformes
	Rhinobatidae
	Rhynchobatus australiae
	CR
	A2bd
	Decreasing
	H
	CR
	A2bd
	N/A



	Testudines
	Cheloniidae
	Eretmochelys imbricata
	CR
	A2bd
	Decreasing
	H
	CR
	A2bd
	N/A



	Carcharhiniformes
	Carcharhinidae
	Carcharhinus amblyrhynchos
	EN
	A2bcd
	Decreasing
	H
	EN
	A2bd
	N/A



	Carcharhiniformes
	Carcharhinidae
	Negaprion acutidens
	EN
	A2bd
	Decreasing
	H
	EN
	A2bd
	Suspected population decline due to fishing pressure



	Labriformes
	Labridae
	Cheilinus undulatus
	EN
	A2bd + 3bd
	Decreasing
	H
	EN
	A2bd
	Suspected population decline due to fishing pressure



	Orectolobiformes
	Rhincodontidae
	Rhincodon typus
	EN
	A2bd + 4bd
	Decreasing
	L
	LC
	N/A
	Protected in country and not targeted



	Testudines
	Cheloniidae
	Chelonia mydas
	EN
	A2bd
	Decreasing
	H
	EN
	A2bd
	Suspected population decline due to decline in nesting females



	Albuliformes
	Albulidae
	Albula glossodonta
	VU
	A2bcd
	Decreasing
	H
	VU
	A2bcd
	Extreme decline in available habitat



	Carcharhiniformes
	Carcharhinidae
	Carcharhinus albimarginatus
	VU
	A2bd
	Decreasing
	H
	EN
	A2bd
	Suspected population decline due to fishing pressure



	Carcharhiniformes
	Carcharhinidae
	Carcharhinus leucas
	VU
	A2bcd
	Decreasing
	H
	EN
	A2bd
	Suspected population decline due to fishing pressure



	Carcharhiniformes
	Carcharhinidae
	Carcharhinus melanopterus
	VU
	A2bcd
	Decreasing
	H
	EN
	A2bd
	Suspected population decline due to fishing pressure



	Carcharhiniformes
	Carcharhinidae
	Triaenodon obesus
	VU
	A2bcd
	Decreasing
	H
	VU
	A2bd
	N/A



	Cetartiodactyla
	Physeteridae
	Physeter macrocephalus
	VU
	A1d
	Unknown
	L
	LC
	N/A
	N



	Myliobatoformes
	Dasyatidae
	Pateobatis fai
	VU
	A2bd
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Myliobatoformes
	Dasyatidae
	Pastinachus ater
	VU
	A2d
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Myliobatoformes
	Dasyatidae
	Taeniurops meyeni
	VU
	A2d
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Myliobatoformes
	Dasyatidae
	Urogymnus granulatus
	VU
	A2bd
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Myliobatoformes
	Dasyatidae
	Urogymnus asperrimus
	VU
	A2bd
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Myliobatoformes
	Mobulidae
	Mobula alfredi
	VU
	A2bcd + 3d
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Myliobatoformes
	Myliobatidae
	Aetobatus ocellatus
	VU
	A2bd
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Orectolobiformes
	Orectolobidae
	Nebrius ferrugineus
	VU
	A2abcd + 3cd + 4abcd
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Perciformes
	Serranidae
	Epinephelus polyphekadion
	VU
	A2bd
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Perciformes
	Serranidae
	Epinephelus fuscoguttatus
	VU
	A2bd + 4bd
	Decreasing
	H
	VU
	B2ab(iii)
	N/A



	Carcharhiniformes
	Carcharhinidae
	Galeocerdo cuvier
	NT
	A2bd + 3bd
	Decreasing
	L
	CR
	A2bd
	Suspected population decline due to fishing pressure



	Carcharhiniformes
	Carcharhinidae
	Loxodon macrorhinus
	NT
	A2d
	Decreasing
	H
	VU
	B2ab(iii)
	Reliance on reef habitat and continued decline in extent and quality of habitat



	Perciformes
	Chaetodontidae
	Chaetodon trifascialis
	NT
	N/A
	Decreasing
	H
	VU
	N/A
	Reliance on reef habitat and continued decline in extent and quality of habitat
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