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			ABSTRACT

			Introduction: Echinoderms are essential to coral reefs, yet a checklist focused on this ecosystem had not yet documented their species richness on Cozumel Island. 

			Objective: Determine the current species richness and present an annotated checklist of echinoderm species from the northern part of the island and Cozumel Reefs National Park (PNAC). 

			Methods: We conducted survey dives using free diving and SCUBA between 2018 and 2025. We covered depths from 0 to 32 m at 14 reefs within the PNAC and in the northern area (Santa Pilar). We recorded substrates and organisms via in situ video. 

			Results: A total of 29 species belonging to five classes were recorded during fieldwork. The Echinoidea class (31 %) and the Ophiuroidea class (28 %) were the most prevalent. Sea urchins of the species Echinometra lucunter and Diadema antillarum were the most numerous. The sea cucumber Holothuria (Halodeima) mexicana was the most common species, found at 10 reefs. A total of 19 species were identified in the PNAC, and 18 species were recorded in the northern region of the island. Six new records were documented on the island: the crinoid Davidaster discoideus, the sea star Luidia alternata alternata, the sea urchin Leodia sexiesperforata, and the sea cucumbers Actinopyga agassizii, Astichopus multifidus, and Holothuria (Thymiosycia) impatiens.  

			Conclusions: When the species richness found during fieldwork is combined with that previously reported in the literature, a total of 39 species of echinoderms are identified in the coral reefs of Cozumel (25 in the northern area and 30 in the PNAC; 13 species are common to both areas). The species richness of echinoderms in Cozumel is lower than in the Mexican Caribbean. However, the area harbors ecologically critical populations and commercial resources that lack adequate regulation. Given the alarming population decline of these organisms, it is imperative to implement a specific monitoring program.

			Key words: annotated checklist; new records; protected natural area; coral systems; benthic organisms.

			RESUMEN

			Riqueza de especies de equinodermos (Echinodermata) en el Parque Nacional Arrecifes de Cozumel 

			y en la parte norte de la isla, Caribe mexicano 

			Introducción: Los equinodermos son esenciales para los arrecifes coralinos, pero su riqueza de especies en la isla Cozumel carecía de un listado enfocado en este ecosistema. 

			

			Objetivo: Determinar la riqueza de especies actual y presentar un listado comentado de especies de equinodermos de la zona norte de la isla y del Parque Nacional Arrecifes de Cozumel (PNAC). 

			Métodos: Se realizaron censos errantes mediante buceo libre y autónomo (SCUBA) entre 2018 y 2025, abarcando profundidades entre 0 a 32 metros en 14 arrecifes del PNAC y en la zona norte (Santa Pilar), registrando sustratos y a los organismos mediante video in situ. 

			Resultados: Se registraron 29 especies pertenecientes a cinco clases durante el trabajo de campo. Las clases Echinoidea (31 %) y Ophiuroidea (28 %) fueron las más representativas. Los erizos Echinometa lucunter y Diadema antillarum fueron los más numerosos. El pepino de mar Holothuria (Halodeima) mexicana fue la especie más frecuente, registrada en 10 arrecifes. Se identificó un total de 19 especies en el PNAC y 18 especies en la región norte de la isla. Se documentaron seis nuevos registros para la isla: el crinoideo Davidaster discoideus, el asteroideo Luidia alternata alternata, el equinoideo Leodia sexiesperforata y los holoturoideos Actinopyga agassizii, Astichopus multifidus y Holothuria (Thymiosycia) impatiens. 

			Conclusiones: Al sumar la riqueza de especies encontrada durante nuestro trabajo de campo más la reportada previamente en la literatura, se suman 39 especies de equinodermos en los arrecifes coralinos de Cozumel (24 en la zona norte y 28 en el PNAC; 13 especies en común entre ambas áreas). La riqueza de equinodermos en Cozumel es inferior a la del Caribe mexicano. No obstante, resguarda poblaciones ecológicamente críticas y recursos comerciales sin regulación adecuada. Ante la alarmante disminución poblacional de estos organismos, es imperativo implementar un programa de monitoreo específico.

			Palabras clave: listado comentado; registros nuevos; área natural protegida; sistemas coralinos; organismos bentónicos.
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			Introduction

			Echinoderms are a conspicuous group on coral reefs in shallow tropical waters (Birkeland, 1989). The activity of these organisms exerts a significant influence on the structure and functioning of coral reef ecosystems, thereby altering the composition of benthic species (Birkeland, 1989; Sobha et al., 2023). Mexico’s coral reefs are home to 214 species of echinoderms, of which 127 are found in the Gulf of Mexico and 83 in the Caribbean Sea; notably, some of these species are found in both regions (Granja-Fernández et al., in press).  

			Specifically, the Caribbean Sea is home to the world’s second-largest barrier reef, the Mesoamerican Reef System (Asociación Interamericana para la Defensa del Ambiente, 2014). This system includes the coral reefs surrounding Cozumel Island, where the Cozumel Reefs National Park (PNAC) was established in 1996 to protect the coral formations surrounding the island (Diario Oficial de la Federación, 1996; Arroyo-Arcos et al., 2018). The island is significant for two reasons. First, it is one of the primary reef structures in the Mexican Caribbean. Second, it serves as a habitat for diverse species of flora and fauna, supporting the local tourism-dependent economy (Dutra et al., 2021). The island’s status as a premier international destination for recreational diving, snorkeling, and marine activities has contributed to its economic vitality. Presently, Cozumel leads Mexico in cruise ship arrivals (Administración Portuaria Integral de Quintana Roo, 2026).  

			The echinoderms of Cozumel have been the focus of extensive research within the island’s anchialine cave system, leading to the description of new species (e.g., Mejía-Ortiz et al., 2007; Solís-Marín & Laguarda-Figueras, 2010; Hernández-Díaz et al., 2013; Márquez-Borrás et al., 2016; Bribiesca-Contreras et al., 2019). Some records from deep waters (> 200 m) have also been reported in the channel between Yucatán and the island (Solís-Marín & Laguarda-Figueras, 2007). However, the species richness of echinoderms in coral reefs has been mentioned sporadically and in isolation only for a few sites, such as Arrecife Paraíso (e.g., Pawson & Caycedo, 1980; Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007). Additionally, various records of echinoderm species on the island are listed under the generic name “Cozumel”, without specifying the ecosystem (e.g., Hendler et al., 1995; Laguarda-Figueras et al., 2009; Kuk-Dzul et al., 2019). 

			To date, the total number of echinoderm species present on Cozumel Island remains to be determined. Therefore, the objective of this study was to determine the current echinoderm richness in the coral reefs of the northern part of the island and the PNAC. This manuscript comprises an updated and annotated list of species, which is based on information gathered during the present fieldwork and on previous records reported on the island.

			MATERIALS AND METHODS

			Study area: The island of Cozumel is recognized as the third-largest island in Mexico. It is situated east of the Yucatán Peninsula, off the coast of the state of Quintana Roo, and its dimensions are 48 km by 16 km (Arroyo-Arcos et al., 2018). The island is characterized by a short insular shelf along its western margin, which extends to a depth of between 20 and 30 m. Beyond this shelf is the island slope, which descends at an almost vertical angle to depths exceeding 400 m (Comisión Nacional de Áreas Naturales Protegidas [CONANP], 2016). 

			The PNAC is located in the south-central part of the island (Fig. 1), extending from the northern tip of the Paraíso Reef (20°35’22’’ N, 86°43’46’’ W) to the southern tip of the island, and continuing northward to Punta Chiqueros on the east coast (20°16’11’’ N, 86°59’26’’ W) (Diario Oficial de la Federación, 1996). The primary motivation behind the establishment of the PNAC was the preservation of coral reefs, a region of particular concern due to their high biological diversity (Carrillo, 2011). This region constitutes a nearly continuous system comprising approximately 24 fringing reefs—structures characterized by a 3–4 m high crest along the slope’s edge—and platform reefs, which are formations exhibiting minimal relief (Gutiérrez-Carbonell et al., 2005; Carranza-Ramirez et al., 2023).

			In the northernmost part of the island, outside the PNAC protected area, there are several coastal lagoons (e.g., Laguna Ciega) surrounded by extensive mangroves. These have been designated as a Ramsar site (Secretaría de la Convención sobre los Humedales, 2009) due to their ecological importance and their contribution of nutrients to the surrounding reefs. 

			Fieldwork: Visual surveys were conducted in the PNAC using SCUBA diving during October and November of 2018, August of 2021, July of 2019, 2022, 2023, 2024, and 2025, December of 2024, and October of 2025. The dives were conducted at depths ranging from 7 to 32 m at the following reefs: Paraíso (14 m max.), Chankanaab (16 m max.), Hotel Presidente (10 m max.), Tormentos (18 m max.), Yucab (18 m max.), Tunich (18 m max.), Santa Rosa (32 m max.), El Cedral (17 m max.), Dalila (20 m max.), La Francesa (19 m max.), Palancar Cuevas (22 m max.), Palancar Ladrillos (26 m max.), and Colombia (30 m max.) (Fig. 1). In August of 2021, a survey was carried out in the intertidal zone and down to a depth of 7 m off the beach in front of the Hotel Presidente using freediving techniques. 

			In the northern part of Cozumel, surveys were conducted via freediving in October and November of 2018, in July of 2021, 2022, 2023, and 2024, as well as in December of 2024. In this area, the Santa Pilar Beach reef was the only site surveyed, encompassing the area from the intertidal zone to 5 m depth out to 200 m offshore.

			In both areas, the average census was completed within a time frame of 60 minutes. Two observers were present at the PNAC and four were in the northern area. Surveys were carried out during daytime hours (9:00 to 14:00 hrs) at all sites, with the exception of Paraíso Reef, at which a night dive (19:30 to 21:00 hrs) was also conducted. Surveys were conducted in both areas via drift diving, a method entailing the systematic exploration of all potential substrates within the reefs (e.g., coral, rock, sand, and algae) for echinoderms. The substrates and associated epibiont invertebrates were systematically documented. 

			The observed echinoderm species were not collected; rather, they were identified taxonomically in situ according to the morphological descriptions provided by Hendler et al. (1995), Benavides-Serrato et al. (2011), and Borrero-Pérez et al. (2012). This study only includes conspicuous and easily identifiable species in the field. For species that were difficult to identify, however, photographs were taken using a Garmin Virb XE high-definition camera and some sent to taxonomic experts for double-checking.

			Checklist: An annotated list of species is presented in accordance with the information collected during the fieldwork and previously published references on the coral reefs of Cozumel (Hendler et al., 1995; Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007; Laguarda-Figueras et al., 2009; Arriaga-Ochoa & Solís-Marín, 2011; Kuk-Dzul et al., 2019). Taxonomic classification and accepted species names are based on World Register of Marine Species (2026). 

			RESULTS

			A total of 29 species of echinoderms were identified, belonging to five classes, 13 orders, 16 families, and 21 genera (Table 1). Representative in situ photographs of the selected species obtained during this study are presented in Fig. 2, Fig. 3, and Fig. 4. The classes Echinoidea (nine species) and Ophiuroidea (eight species) were the most observed, accounting for 31 and 28 % of the total, respectively, followed by the class Holothuroidea with 24 % (seven species). The least observed classes were Asteroidea (10 %, three species) and Crinoidea (7 %, two species).

			The most frequently observed species were the holothuroid Holothuria (Halodeima) mexicana (10 reefs), the crinoid Davidaster rubiginosus (seven reefs), and the echinoid Diadema antillarum (five reefs). In terms of the number of organisms observed, the echinoid Echinometra lucunter (48 organisms) had the highest numbers, followed by the echinoid Diadema antillarum (41 organisms), the holothurian H. (Halodeima) mexicana (24 organisms), and the ophiuroids Breviturma paucigranulata (18 organisms) and Ophiocoma echinata (17 organisms). Nine species were observed with only a single organism (Table 1). 

			A total of 19 species were identified in the PNAC, and 18 species were recorded in the northern region of the island. At the site level, the Santa Pilar Beach reef had the greatest species richness (18), followed by Hotel Presidente (eight species), the Paraíso reef (five species), and the Dalila reef (five species). Only one species was recorded at the Chankanaab and La Francesa reefs, respectively. 

			The following is an annotated list of the 29 species observed during the fieldwork. Among the notable species are the crinoid D. discoideus, the asteroid Luidia alternata alternata, the echinoid Leodia sexiesperforata, and the holothuroids Actinopyga agassizii, Holothuria (Thymiosycia) impatiens, and Astichopus multifidus. These species represent the first records for Cozumel Island.

			Phylum Echinodermata Klein, 1778

			Class Crinoidea Miller, 1821

			Order Comatulida Clark, 1908

			Family Comatulidae Fleming, 1828

			Genus Davidaster Hoggett and Rowe, 1986

			Davidaster discoideus 

			(Carpenter, 1888)

			In the study area, it exhibited a pale yellow-beige color that contrasted with the more striking color of their congener, Davidaster rubiginosus. This cryptic species was rarely observed during the sampling period, with only two specimens recorded at two reefs in the PNAC (Yucab and Santa Rosa). Although it is distributed throughout the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Caribbean Sea (Meyer et al., 1978), it had not been reported in the coral reefs of the Mexican Caribbean (Granja-Fernández et al., in press), making this the first record for the reefs of this region and for Cozumel.

			Davidaster rubiginosus 

			(Pourtalès, 1869)

			Despite its cryptic nature, the species is readily identifiable by its bright yellow coloration (Hendler et al., 1995; Benavides-Serrato et al., 2011) (Fig. 2A). This species has previously been recorded in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Granja-Fernández et al., in press). The presence of this species was documented at Santa Pilar Beach and on various reefs within the PNAC, including Chankanaab, Tormentos, Santa Rosa, El Cedral, Dalila, and Palancar Cuevas.

			Class Asteroidea de Blainville, 1830

			Order Paxillosida Perrier, 1884

			Family Luidiidae Sladen, 1889

			Genus Luidia Forbes, 1839

			Luidia alternata alternata 

			(Say, 1825)

			White coloration with darker spots was observed on the dorsal surface and in its arms (Fig. 2B); the ventral surface was yellow. The species was found exclusively on Santa Pilar Beach, where it was discovered on a sandy substrate. The presence of the species has been documented in the Gulf of Mexico (Gabino-García et al., 2021) and the Caribbean Sea (Solís-Marín et al., 2013; Granja-Fernández et al., in press), yet this is the first documentation of its occurrence in Cozumel.

			Order Valvatida Perrier, 1884

			Family Ophidiasteridae Verrill, 1867

			Genus Linckia Nardo, 1834

			Linckia guildingi 

			Gray, 1840

			It is mottled gray in color (Benavides-Serrato et al., 2011). In Cozumel this sea star showed since light orange red, and brown colors. A limited number of specimens were observed in 2023 and 2024 on Santa Pilar Beach, both on sandy substrates and on rocks. In 2025, only a single specimen with six arms was recorded on the sandy bottom of the Santa Rosa Reef within PNAC. The presence of the species has been documented in the Gulf of Mexico (Gabino-García et al., 2021).

			Family Oreasteridae Fisher, 1908

			Genus Oreaster Müller and Troschel, 1842

			Oreaster reticulatus 

			(Linnaeus, 1758) 

			This species is large and robust, and its coloration varies, but it is primarily yellow, orange (Fig. 2C), or brown. It has tubercles of different colors (Benavides-Serrato et al., 2011). This asteroid is emblematic of Cozumel, particularly the site known as “El Cielo,” located within the PNAC. This shallow region offers visitors the opportunity to snorkel and observe the local marine life. Previous reports indicated the presence of this species in Arrecife Paraíso (PNAC) (Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007). However, during the sampling procedure, it was only observed in the northern part of the island (Santa Pilar Beach). In 2022, the highest number of organisms was detected at depths ranging from 0.8 to 3 m and extending from the intertidal zone out to 200 m offshore. The water in which the specimen was observed exhibited a greenish hue, a phenomenon likely attributable to the influence of water flowing from the mangroves in the northern area, where La Ciega Lagoon is situated. The seabed in this area is distinguished by the presence of heterospecific seagrass meadows comprising Thalassia testudinum and Syringodium filiforme, along with a predominance of macroalgae, primarily chlorophytes and rhodophytes. In 2024, a single individual was observed at a depth of 5 m, characterized by total water transparency, water temperatures of 28 °C, and a sandy substrate covered by yellow cyanobacteria. The asteroid’s diet consists of sediments, seagrasses, and algae (Scheibling, 1982), as well as some small invertebrates found in the substrates where it was observed during this study. On the island of Cozumel, the sea star is commonly found in the form of decorative figurines, ranging in size from a few cm to over 15 cm. These figurines are widely available in the main popular markets and on some beaches, such as Chen Río. Regrettably, there are no regulations in place to prevent its overexploitation on the island. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021).

			Class Ophiuroidea Gray, 1840

			Order Euryalida Lamarck, 1816

			Family Gorgonocephalidae Ljungman, 1867

			

			Genus Astrophyton Fleming, 1828

			Astrophyton muricatum 

			(Lamarck, 1816)

			This is an ophiuroid with branched arms that range in color from brown to gray (Hendler et al., 1995) (Fig. 2D). The specimen was discovered exclusively on Paraíso Reef, situated within the uppermost, most visible portion of a rocky mound. This reef is among the closest to the coast and has an average depth of 7 m. The species was observed exclusively during nocturnal hours (19:30 to 21:00 hrs). According to Hendler et al. (1995), diurnal activity is characterized by crevice-based concealment during daylight hours, with subsequent emergence occurring at dusk. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009).

			Order Ophiacanthida O’Hara, Hugall, Thuy, Stöhr and Martynov, 2017

			Family Ophiodermatidae Ljungman, 1867

			Genus Ophioderma Müller and Troschel, 1840

			Ophioderma appressum 

			(Say, 1825)

			The coloration of this species is extremely variable (Hendler et al., 1995). However, the only specimen observed had dark brown dorsal coloration resembling a harlequin pattern (Fig. 2E). Previously reported in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009). During daylight hours, this species was observed in the tide pools at Hotel Presidente in proximity to Nerita spp. gastropods and some Acanthopleura granulata periwinkles.

			Ophioderma brevispinum

			(Say, 1825)

			It has covered radial shields, long banded arms, and a variety of color combinations (Hendler et al., 1995) (Fig. 2F). These characteristics were all observed with the naked eye in adult specimens. Previously reported in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009). Two individuals were found on Santa Pilar Beach. As with O. appressum, the specimen was observed in tide pools adjacent to the reef, coexisting with mollusks and periwinkles.

			Family Ophiocomidae Ljungman, 1867

			Genus Breviturma Stöhr, Boissin 

			and Hoareau, 2013

			Breviturma paucigranulata 

			(Devaney, 1974)

			Its large size, long spines on its arms, and blackish-brown dorsal coloration (Fig. 2G) make this species easy to identify in the field (Hendler et al., 1995). It has been reported in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009). The species was observed exclusively at the pier at Santa Pilar beach, with a depth range of 0.2 to 1 m. Within the study area, it has been documented as a nocturnal species, exhibiting a preference for hiding alongside decapod crustaceans of the genus Plagusia depressa and Percnon gibbesi, as well as various species of cnidarians, particularly Millepora spp. Additionally, it has been observed cohabiting with a diverse array of echinoids, including Echinometra lucunter, Echinometra viridis, and Eucidaris tribuloides, along with Diadema antillarum and Tripneustes ventricosus, though to a lesser extent.

			Genus Ophiocoma L. Agassiz, 1836

			Ophiocoma echinata 

			(Lamarck, 1816)

			A robust species with a black-brown color (Fig. 2H) and bulbous dorsal arm spines (Hendler et al., 1995). It has been reported in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009). Within the PNAC, the species was observed in Tormentos, the Hotel Presidente, and the northern zone, where it was more numerous. In the latter area, it was found in tide pools a few centimeters deep, cohabiting with other invertebrates such as the polyplacophore mollusk Acanthopleura granulata and small gastropods. In a similar manner, Santa Pilar Beach has been observed to contain a number of diminutive specimens measuring less than 2 cm among the thalli of the chlorophyte Udotea flabellum. The specimens associated with this macroalgae were found to be concealed among the green thalli. A similar coloration was also observed in the O. echinata specimens, which exhibited a green hue with beige undertones. 

			Order Amphilepidida O’Hara, Hugall, Thuy, Stöhr and Martynov, 2017

			Family Ophiotrichidae Ljungman, 1867

			Genus Ophiothrix Müller and Troschel, 1840

			Ophiothrix (Acanthophiothrix) suensonii 

			Lütken, 1856

			This species is easily identifiable by its glassy appearance and the very distinct dark line running along its dorsal arms (Hendler et al., 1995). The observation of this species was restricted to the PNAC during the day, as an endobiont of the sponge Niphates digitalis. The organism generally hides on the inner surface of the sponge, although it can occasionally be seen on the outer surface. This specimen was identified as the most prevalent species of Ophiothrix in Cozumel. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009).

			Ophiothrix (Ophiothrix) oerstedii 

			Lütken, 1856

			A species with variable coloration, but with distinct bands on its arms that are interrupted by thin, light-colored lines, each bordered by a black line (Hendler et al., 1995). Two specimens were documented within the PNAC (Tunich Reef and Santa Rosa Reef), where, consistent with O. (Acanthophiothrix) suensonii, it was found to be associated with N. digitalis. The presence of the species has been documented in the Gulf of Mexico (Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009).

			Ophiothrix (Ophiothrix) angulata 

			(Say, 1825)

			A reddish orange ophiuroid of diminutive size (< 4 cm) was discovered among the macroalgae on the Palancar Cuevas Reef. Documented in the Gulf of Mexico (Gabino-García et al., 2021) and the Mexican Caribbean (Laguarda-Figueras et al., 2009). This is one of the most common brittle stars in the Caribbean shallow waters (Hendler et al., 1995).

			Class Echinoidea Schumacher, 1817

			Order Cidaroida Claus, 1880

			Family Cidaridae Gray, 1825

			Genus Eucidaris Pomel, 1883

			Eucidaris tribuloides 

			(Lamarck, 1816)

			Light brown to reddish-brown body (Fig. 3A) and sturdy spines (Borrero-Pérez et al., 2012). The species inhabits both the PNAC and the northern part of the island, where it was more numerous. Its presence has been documented in the Gulf of Mexico and the Mexican Caribbean (Durán-González et al., 2005; Laguarda-Figueras et al., 2005; Gabino-García et al., 2021).

			Order Diadematoida Duncan, 1889

			Family Diadematidae Gray, 1855

			Genus Astropyga Gray, 1825

			Astropyga magnifica 

			A.H. Clark, 1934

			Its coloration exhibited a distinctive pattern of bright purple and reddish hues in the central region (Fig. 3B). The dorsal side of the specimen displayed five prominent reddish triangles and spines, accompanied by purple and beige bands. This specimen is likely to be a juvenile, as indicated by its morphological characteristics. This observation was made in 2024 at Santa Pilar Beach, at a depth of approximately 2 m, on a sandy substrate, approximately two meters away from the rocky substrate where the species is typically found. The sea urchin observed in this study exhibited a diameter ranging from 10 to 15 cm. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Laguarda-Figueras et al., 2005; Gabino-García et al., 2021).

			Genus Diadema Gray, 1825

			Diadema antillarum

			(Philippi, 1845)

			It is easily recognizable by its large size, long spines, and black color (Borrero-Pérez et al., 2012) (Fig. 3C). This iconic sea urchin is among the most numerous species and has been observed in both the northern part of the island but very scarce in the PNAC. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Laguarda-Figueras et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Bravo-Tzompantzi et al., 1999).

			Order Camarodonta Jackson, 1912

			Family Echinometridae Gray, 1855

			Genus Echinometra Gray, 1825

			Echinometra lucunter

			(Linnaeus, 1758)

			Its body ranges in color from black to reddish and is covered with pointed (Fig. 3A), thin spines at the tips (Hendler at al., 1995). This species was exclusively observed in the northern region of Cozumel Island, where it is typically one of the most prevalent sea urchins. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Bravo-Tzompantzi et al., 1999).

			Echinometra viridis

			A. Agassiz, 1863

			The body is reddish to brown, and the spines are brown, with the distal 10 % or so uniformly olive green, featuring a white ring at the base and a purple tip (Hendler at al., 1995). In contrast to E. lucunter, this species is not as numerous in Cozumel; however, it has been documented in the northern part of the island and in the PNAC. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Bravo-Tzompantzi et al., 1999).

			Family Toxopneustidae Troschel, 1872

			Genus Lytechinus A. Agassiz, 1863

			Lytechinus variegatus variegatus 

			(Lamarck, 1816)

			A sea urchin with short, dark green spines that is very rare, as it was only found in 2021 in the tide pools of Santa Pilar Beach. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Bravo-Tzompantzi et al., 1999).

			Genus Tripneustes L. Agassiz, 1841

			Tripneustes ventricosus

			(Lamarck, 1816)

			A large sea urchin with a brown body and white short spines (Borrero-Pérez et al., 2012) (Fig. 3D). In addition to its presence at Santa Pilar Beach, including the pier and rocky reef, the species was also observed in the PNAC, specifically in the vicinity of the Hotel Presidente and Dalila Reef. In the presence of Sargassum spp. strandings and leaves of the seagrass Thalassia testudinum, remnants of the macroalgae Ochrophyta (Phaeophyceae) are often observed among the spines of T. ventricosus. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Bravo-Tzompantzi et al., 1999).

			

			Order Spatangoida L. Agassiz, 1840

			Family Brissidae Gray, 1855

			Genus Meoma Gray, 1851

			Meoma ventricosa ventricosa 

			(Lamarck, 1816)

			This is a large species with conspicuous, narrow, deep petals that are brown in color (Borrero-Pérez et al., 2012) (Fig. 3E). At Santa Pilar Beach, two specimens were found on a sandy substrate, whereas at the PNAC, only one complete skeleton was observed. The presence of the species has been documented in the Gulf of Mexico (Durán-González et al., 2005; Gabino-García et al., 2021) and the Mexican Caribbean (Bravo-Tzompantzi et al., 1999).

			Order Echinolampadacea Mongiardino-Koch, Coppard, Lessios, Briggs, 

			Mooi and Rouse, 2018

			Family Mellitidae Stefanini, 1912

			Genus Leodia Gray, 1851

			Leodia sexiesperforata 

			(Leske, 1778)

			This species has a flattened body and six narrow, elongated lunules. Its color varies from yellowish brown to light brown (Hendler et al., 1995) (Fig. 3F). A single specimen of the sea biscuit was documented in the Santa Pilar beach area. This species has been observed inhabiting the reefs of the Mexican Caribbean (Bravo-Tzompantzi et al., 1999); however, this is the first documented instance of its presence on the island of Cozumel.

			Class Holothuroidea de Blainville, 1834

			Order Holothuriida Miller, Kerr, Paulay, Reich, Wilson, Carvajal and Rouse, 2017

			Family Holothuriidae Burmeister, 1837

			Genus Actinopyga Bronn, 1860

			Actinopyga agassizii 

			(Selenka, 1867)

			A species with a thick body wall and a rough texture that ranges in color from light yellow to light brown and is usually mottled (Pawson et al., 2010) (Fig. 4A). This holothuroid is found in the northern part of the island and the PNAC. At Santa Pilar Beach, the species has been observed to inhabit seagrass beds of Syringodium filiforme and T. testudinum, where it has been documented to climb or stand upright on the leaves. It was the sole holothurian observed in these meadows. This species is widely distributed in the Caribbean Sea and the Gulf of Mexico (Laguarda-Figueras et al., 2001; Gabino-García et al., 2021), yet this is the first documented record for Cozumel. There are both artisanal and commercial fisheries in some areas of the Caribbean (Nicaragua, Panama, and Venezuela) (Purcell et al., 2012).

			Genus Holothuria Linnaeus, 1767

			Holothuria (Halodeima) mexicana 

			Ludwig, 1875

			This species is characterized by its large size, a thick, very rigid body, and dorsolateral folds or wrinkles. The dorsal surface of these individuals is typically dark gray, brown, or black (Hendler et al., 1995) (Fig. 4B). In the PNAC we observed this species with diverse colors: black on the dorsal side and red on the ventral side, brown on the dorsal side and orange on the ventral side, or dark green and light ventrally. Upon physical contact, H. (Halodeima) mexicana exhibits a pronounced degree of rigidity that persists for a duration of several minutes. It is the most common sea cucumber in Cozumel, as evidenced by its presence in most of the reefs within the PNAC, as well as in the northern area. The sites where the specimens were found consisted of sandy bottoms with adjacent rocky areas. The species was not sighted in deep reefs (26–30 m) such as Palancar Jardines, Palancar Herradura, Palancar Cuevas, or Colombia. On the Tunich reef, on the ventral side, one of the specimens exhibited small patches of the colonial tunicate Trididemnum solidum, a species previously documented in the PNAC by Lazo-Carrillo (2023). In the study conducted at Tormentos and Tunich, individuals of these sea cucumber were observed to have macroalgae (Clorophyta) attached to its dorsal side. Pellets, exhibiting a high degree of similarity in size, were observed in some specimens, suggesting their significance in sediment removal and nutrient recycling. The presence of the species has been documented in the Gulf of Mexico and the Mexican Caribbean (Laguarda-Figueras et al., 2001; Gabino-García et al., 2021). Harvested by hand collection in artisanal, often illegal fisheries in the Gulf of Mexico and the Caribbean (Purcell et al., 2012; Rivera-Téllez et al., 2021).

			Holothuria (Theelothuria) princeps 

			Selenka, 1867

			Its brown and white spots and light and dark concentric rings around the base of its dorsal papillae distinguish this species (Hendler et al., 1995). It was discovered at a depth of 4 m on Santa Pilar Beach, exhibiting its characteristic coloration (brown with whitish dorsal papillae at the base) and measuring no more than 10 cm in length. The presence of the species has been documented in the Gulf of Mexico and the Caribbean Sea (Borrero-Pérez et al., 2012; Gabino-García et al., 2021).

			Holothuria (Thymiosycia) impatiens 

			(Forsskål, 1775)

			It is characterized by rough, heavily wrinkled skin and a mottled appearance in shades of gray, brown, or purple (Hendler et al., 1995) (Fig. 4C). It was only observed in the sandy part of Hotel Presidente Beach at a depth of 5 m. The species is found in the Caribbean Sea and the Gulf of Mexico (Laguarda-Figueras et al., 2001; Gabino-García et al., 2021), but this represents its first record for the island of Cozumel. Commercially exploited in Mexico (Rivera-Téllez et al., 2021).  

			Holothuria (Thymiosycia) thomasi 

			Pawson and Caycedo, 1980

			Its elongated body, smooth skin, and brown coloration with white dorsal papillae are the characteristics that define it (Pawson & Caycedo, 1980) (Fig. 4D). To the touch, this species is characterized by an exceptionally soft texture, complete flaccidity, and an immediate response to contact, which manifests as a slight retraction. This species was observed during a night dive at Paraíso Reef and a daytime dive at Dalila Reef. The organism observed during the night was brown, while the one observed at day was green. In both cases, the holothurians were observed to be active, albeit with half their bodies exposed on the sand and the other half beneath a rock. The presence of the species has been documented in the Gulf of Mexico and the Mexican Caribbean (Laguarda-Figueras et al., 2001; Gabino-García et al., 2021).

			Order Synallactida Miller, Kerr, Paulay, Reich, Wilson, Carvajal and Rouse, 2017

			Family Stichopodidae Haeckel, 1896

			Genus Astichopus Clark, 1922

			Astichopus multifidus 

			(Sluiter, 1910)

			Colloquially designated as the hairy sea cucumber, exhibited a body measuring approximately 40 cm in length and 10 cm in width. The findings reported by Borrero-Pérez et al. (2012) suggest that the body coloration of the holothurian is chocolate brown, dark gray, or slightly greenish. However, the holothurian at the Colombia Reef (PNAC) exhibited a bottle-green coloration on the dorsal side and was entirely white on the ventral side (Fig. 4E). Furthermore, a portion of the ambulacral feet exhibited a reduction in length across three-quarters of the dorsal surface. In the remaining quarter, towards the oral end, the podia extended, forming conical, fleshy papillae that measured approximately 1 cm in length. These papillae were characterized by a transparent and light brown pigmentation. On the ventral side, the presence of numerous short white ambulacral feet was notable. The lateral-ventral portion of the specimen exhibited white ambulacral feet of a greater size compared to those observed on the dorsal side of the body, accompanied by black spots at the base of each podium. In terms of its texture, the body is soft but not flaccid, a characteristic that distinguishes it from H. (Thymiosycia) thomasi. This species has been described as remaining buried in the sediment during the day and emerging at night to feed (Borrero-Pérez et al., 2012). However, the present study revealed that it was active during the day at a depth of 15 m in a completely open area, devoid of nearby rocks, and on sediment of medium-to-fine grain. Its distribution encompasses the Gulf of Mexico and the Caribbean Sea (Laguarda-Figueras et al., 2001; Gabino-García et al., 2021), yet this constitutes its inaugural record for Cozumel. Commercially exploited in Mexico (Rivera-Téllez et al., 2021).

			Genus Isostichopus Deichmann, 1958

			Isostichopus badionotus

			(Selenka, 1867)

			This species of sea cucumber displays considerable color variation in the Cozumel region. Its body coloration may exhibit a light brown hue accompanied by dark warts, a dark brown body with light warts, or a dark brown body with small orange warts (Fig. 4F). This extensive spectrum of color variation has also been documented in other regions of the species’ distribution (Borrero-Pérez et al., 2024). This observation was made in both the northern part of the island and the PNAC. At Paraíso Reef, the species was documented during nocturnal dives (19:30 to 21:00 hrs) at depths not exceeding 7 m. It has been documented in both the Gulf of Mexico and the Mexican Caribbean region (Laguarda-Figueras et al., 2001; Gabino-García et al., 2021). In the Caribbean, it is one of the most important commercial species (Purcell et al., 2012), including Mexico (Rivera-Téllez et al., 2021).  

			Previously, 10 additional species (Ophiuroidea: Ophiocomella pumila, Ophiomastix wendtii, Ophiolepis elegans, Ophionereis reticulata, Ophiopsila hartmeyeri, and Ophiopsila riisei; Echinoidea: Arbacia punctulata, Clypeaster rosaceus, and Echinoneus cyclostomus; Holothuroidea: Euapta lappa) were reported for the Paraíso Reef, Punta Molas, or the PNAC (Hendler et al., 1995; Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007). Based on these numbers (field and literature), it is concluded that the coral reefs of Cozumel harbor a total of 39 species of echinoderms, of which 25 inhabit the northern zone and 30 the PNAC (Table 2). 

			

			DISCUSSION

			A total of 81 species of shallow- and deep-water echinoderms have been documented for Cozumel Island (Solís-Marín & Laguarda-Figueras, 2007) and 27 for its anchialine systems (Bribiesca-Contreras et al., 2013; Bribiesca-Contreras et al., 2019). However, this is the first time a checklist has been presented specifically for its coral reefs. In addition, 21 species of shallow-water echinoderms have been recorded for the island (Ophiuroidea: Amphiodia pulchella, Amphiodia riisei, Amphipholis squamata, Ophiactis quinqueradia, Ophiactis rubropoda, Ophiactis savignyi, Ophioderma brevicaudum, Ophioderma cinereum, Ophiolepis ailsae, Ophiolepis gemma, Ophiolepis impressa, Ophiolepis paucispina, Ophionereis squamulosa, Ophionereis vittata, Ophiostigma isocanthum, Schizostella bifurcata; Echinoidea: Encope michelini; Holothuroidea: Chiridota rotifera, Holothuria (Halodeima) floridana, Parathyone suspecta, Synaptula hydriformis) (Hendler et al., 1995; Solís-Marín & Laguarda-Figueras, 2007; Laguarda-Figueras et al., 2009; Kuk-Dzul et al., 2019). Although most of these species have been reported in coral reefs of the Gulf of Mexico and the Caribbean Sea (Hendler et al., 1995; Granja-Fernández et al., in press), the references for Cozumel do not specify the site or the ecosystem under study. This prevents determining whether the sightings occurred in coral reefs. It is highly likely that these and other species inhabit the island’s coral reef systems, but a systematic sampling effort is required for validation. 

			During our fieldwork, 29 species of echinoderms were observed on Cozumel Island, of which the crinoid Davidaster discoideus, the asteroid Luidia alternata alternata, the echinoid Leodia sexiesperforata, and the holothurians Actinopyga agassizii, Holothuria (Thymiosycia) impatiens, and Astichopus multifidus represent new records for the island, although they had previously been reported in the Mexican Caribbean (Solís-Marín et al., 2013; Granja-Fernández et al., in press). The discovery of these new records for the island may be attributable to the fact that fieldwork was conducted at 14 reef sites on an ongoing basis from 2018 to 2025, with the exception of 2020. Conducting regular surveys may have increased the probability of identifying a greater number of species. A synthesis of the data gathered during the fieldwork, including the new records of this study, with previously published research (Hendler et al., 1995; Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007; Laguarda-Figueras et al., 2009; Arriaga-Ochoa & Solís-Marín, 2011; Kuk-Dzul et al., 2019) reveals that Cozumel Island is home to 39 species of echinoderms (25 in the northern region and 30 in the PNAC).

			In the context of this particular study, it is noteworthy that during fieldwork, the number of species identified in the PNAC (19 species) closely matched the number observed in the northern zone (18 species). This observation is particularly intriguing in light of the fact that the PNAC encompassed a greater number of reef sites (13 vs. 1). The higher species richness observed in the northern zone can be attributed to the greater availability of substrates for echinoderms, such as seagrass beds of T. testudinum, S. filiforme, and Halodule wrightii, as well as rhodophyte, chlorophyte, and Ochrophyta algae, and extensive rocky and coralline areas. However, further research is necessary to elucidate the ecological and diversity-related factors that influence these spatial patterns.

			A notable aspect of the echinoderm fauna of Cozumel pertains to the paucity of research conducted on the species with respect to their morphology or distribution patterns on the island. A review of the literature reveals that there are only two studies on the ecology of these species in the form of theses (González-Azcárraga, 2009; Güemez-Pérez, 2015), and no formally published data are available. The generation of this information is imperative due to the climatic events that have occurred on the island in recent years. These events include hurricanes such as Hurricane Michael (Category 5), which was the most intense tropical cyclone in the Atlantic in 2018 (Beven & Hagen, 2019) and macroalgal blooms attributed to the recent anomalous warming events in 2023 that resulted in coral bleaching and mass mortality in the Mexican Caribbean and the Gulf of Mexico (Saavedra, 2023; López-Pérez et al., 2024), among others. However, a precise evaluation of the impact of these events on the island’s local benthic fauna remains to be conducted. 

			In recent years, we have observed a decline in the number of individuals of the echinoids D. antillarum and Echinometra spp. Furthermore, there is evidence of structural damage to the sponge N. digitalis, which is characterized by basal holes and fractures or tears in the middle and upper sections. As these sponges serve as the habitat for the ophiuroids O. (Acanthophiothrix) suensonii and O. (Ophiothrix) oerstedii, their structural deterioration could have deleterious effects on these epibiont ophiuroids, given the high specificity of their symbiotic relationship. Presently, the ecological impacts of these events in Cozumel have not been quantitatively assessed, necessitating the urgent undertaking of systematic studies to address this critical research gap.

			The species richness of echinoderms on Cozumel Island (39 species) is lower than that reported for the coral reefs of the Mexican Caribbean (83 species; Granja-Fernández et al., in press). However, the island also serves as a habitat for species of ecological and commercial importance, including the sea star O. reticulatus, which is harvested for the informal handicraft trade due to the absence of local regulations. Similarly, five species of sea cucumbers (A. agassizii, A. multifidus, H. (Halodeima) mexicana, H. (Thymiosicia) impatiens, and I. badionotus) are documented, which are commercially exploited in the Gulf of Mexico and the Mexican Caribbean and they lack protected status (Purcell et al., 2012; Rivera-Téllez et al., 2021). However, their low population densities in Cozumel preclude their current exploitation by fisheries. It is imperative to acknowledge the absence of formal research on the exploitation of echinoderms on the island. Conducting such a study is therefore crucial. 

			The primary author of this article has been conducting regular visits to the island of Cozumel for the past 10 years and has observed a substantial decline in the number of organisms over the last five years. Notably, in reefs where she had previously documented echinoderms, including Palancar Herradura and Palancar Jardines, no echinoderms were observed during the present study. It is concluded that, given the alarming decline in the number of echinoderm organisms in Cozumel and their significant role in the reef ecosystem, it is imperative to establish a specific monitoring program, primarily within the PNAC.
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			Fig. 1. Study area, northern Cozumel Island and Parque Nacional Arrecifes de Cozumel (PNAC).

		

		
			Table 1

			Occurrence of echinoderms on Cozumel Island between 2018 and 2025. The number of organisms observed is listed with the year of observation in parentheses.

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							Northern Zone

						
							
							Parque Nacional Arrecifes de Cozumel (PNAC)

						
					

					
							
							Playa Santa Pilar 

						
							
							Paraíso

						
							
							Chankanaab

						
							
							Hotel Presidente

						
							
							Tormentos

						
							
							Yucab

						
							
							Tunich

						
							
							Santa Rosa

						
							
							El Cedral

						
							
							Dalila

						
							
							La Francesa

						
							
							Palancar Cuevas

						
							
							Palancar Ladrillos

						
							
							Colombia

						
					

				
				
					
							
							
							Northern Zone

						
							
							Parque Nacional Arrecifes de Cozumel (PNAC)

						
					

					
							
							Playa Santa Pilar 

						
							
							Paraíso

						
							
							Chankanaab

						
							
							Hotel Presidente

						
							
							Tormentos

						
							
							Yucab

						
							
							Tunich

						
							
							Santa Rosa

						
							
							El Cedral

						
							
							Dalila

						
							
							La Francesa

						
							
							Palancar Cuevas

						
							
							Palancar Ladrillos

						
							
							Colombia

						
					

					
							
							Crinoidea

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Davidaster discoideus

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							1 (2022)

						
							
							 

						
							
							1 (2022)

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Davidaster rubiginosus

						
							
							1 (2018)

						
							
							
							1 (2018)

						
							
							
							1 (2018)

						
							
							
							
							1 (2018)

							1 (2022)

						
							
							1 (2018)

						
							
							1 (2022)

						
							
							
							2 (2025)

						
							
							
					

					
							
							Asteroidea

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Luidia alternata alternata

						
							
							1 (2022)

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Linckia guildingi

						
							
							1 (2023)

							1 (2024)

						
							
							
							
							
							
							
							
							1 (2025)

						
							
							
							
							
							
							
					

					
							
							Oreaster reticulatus

						
							
							2 (2018)

							8 (2022)

							2 (2023)

							1 (2024)

							1(2025)

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Ophiuroidea

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Astrophyton muricatum

						
							
							
							1 (2024)

						
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Ophioderma appressum

						
							
							
							
							
							1 (2021)

						
							
							
							
							
							
							
							
							
							
							
					

					
							
							Ophioderma brevispinum

						
							
							2 (2023)

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Breviturma paucigranulata

						
							
							2 (2018)

							3 (2022)

							4 (2024)

							9 (2025)       

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Ophiocoma echinata 

						
							
							2 (2018)

							2 (2023)

							2 (2024)

							9 (2025)

						
							
							
							
							1 (2021)

						
							
							1 (2018)

						
							
							
							
							
							
							
							
							
							
					

					
							
							Ophiothrix (Acanthophiothrix) suensonii 

						
							
							
							
							
							
							1 (2019)

							1 (2023)

						
							
							
							
							
							
							1 (2024)

						
							
							
							
							1 (2024)

						
							
					

					
							
							Ophiothrix (Ophiothrix) angulata 

						
							
							
							
							
							
							
							
							
							
							
							
							
							2 (2025)

						
							
							
					

					
							
							Ophiothrix (Ophiothrix) oerstedii 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							1 (2018)

						
							
							  1 (2025)

						
							
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Echinoidea

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Eucidaris tribuloides 

						
							
							1 (2022)

							1 (2024)

							3 (2018)

							3 (2025)

						
							
							
							
							1 (2021)

						
							
							
							
							
							
							
							
							
							
							
					

					
							
							Astropyga magnifica 

						
							
							1 (2025)

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Diadema antillarum 

						
							
							 6 (2018)

							2 (2021)

							1 (2022)

							15 (2023)

							6 (2024)

							3 (2025)

						
							
							1 (2024)

						
							
							
							5 (2021)

						
							
							
							
							
							1 (2018)

						
							
							1 (2018)

						
							
							
							
							
							
					

					
							
							Echinometra lucunter 

						
							
							18 (2018)

							1 (2022)

							11 (2023)

							13 (2024)

							5 (2025)      

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Echinometra viridis 

						
							
							 1 (2018)

							4 (2023)

						
							
							
							
							1 (2021)

						
							
							
							
							
							
							
							
							
							
							
					

					
							
							Lytechinus variegatus variegatus  

						
							
							1 (2021)

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Tripneustes ventricosus

						
							
							6 (2022)

							2 (2024)

							1 (2025)

						
							
							
							
							1 (2021)

						
							
							
							
							
							
							
							1 (2018)

						
							
							
							
							
					

					
							
							Meoma ventricosa

						
							
							2 (2024)

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Leodia sexiesperforata

						
							
							1 (2021)

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Holothuroidea

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Actinopyga agassizii

						
							
							1 (2022)

							1 (2023)

						
							
							
							
							
							
							
							
							
							
							
							
							
							1 (2022)

						
							
					

					
							
							Holothuria (Halodeima) mexicana 

						
							
							
							3 (2024)

						
							
							
							2 (2021)

						
							
							2 (2019)

							2 (2023)

						
							
							1 (2018)

							1 (2025)

						
							
							2 (2018)

						
							
							2 (2022)

						
							
							1 (2018)

							2 (2025)

						
							
							1 (2022)

							2 (2025)

						
							
							1 (2018)

						
							
							
							1 (2022)

							1 (2024)

						
							
					

					
							
							Holothuria (Theelothuria) princeps 

						
							
							1 (2021)

						
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Holothuria (Thymiosycia) impatiens 

						
							
							
							
							
							1 (2021)

						
							
							
							
							
							
							
							
							
							
							
					

					
							
							Holothuria (Thymiosycia) thomasi 

						
							
							
							1 (2024)

						
							
							
							
							
							
							
							
							
							1 (2025)

						
							
							
							
							
					

					
							
							Astichopus multifidus 

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							
							1 (2024)

						
					

					
							
							Isostichopus badionotus 

						
							
							
							3 (2024)

							2 (2025)

						
							
							 

						
							
							 

						
							
							 

						
							
							1 (2018)

						
							
							 

						
							
							 

						
							
							1 (2025)

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							1 (2018)
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			Fig. 2. A) Davidaster rubiginosus; B) Luidia alternata alternata; C) Oreaster reticulatus; D) Astrophyton muricatum; E) Ophioderma appressum; F) Ophioderma brevispinum; G) Breviturma paucigranulata; H) Ophiocoma echinata. Photographs by L.G. Calva Benítez.
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			Fig. 3. A) Echinometra lucunter and Eucidaris tribuloides; B) Astropyga magnifica; C) Diadema antillarum; D) Tripneustes ventricosus; E) Meoma ventricosa ventricosa; F) Leodia sexiesperforta. Photographs by L.G. Calva Benítez.
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			Fig. 4. A) Actinopyga agassizii in heterospecific grasslands of Thalassia testudinum and Syringodium filiforme; B) Holothuria (Halodeima) mexicana with its pellets; C) Holothuria (Thymiosycia) impatiens; D) Holothuria (Thymiosycia) thomasi; E) Astichopus multifidus; F) Isostichopus badionotus. Photographs by L.G. Calva Benítez.

		

		
			Table 2

			Echinoderms from coral reefs in the Northern Zone (Muelle, Punta Molas, and Playa Santa Pilar) and the Cozumel Reefs National Park (PNAC) in the Mexican Caribbean on Cozumel Island. * = species recorded during this study. The references cited are to previous records of the species in the study area.

			
				
					
					
					
					
				
				
					
							
							Species

						
							
							Northern Zone

						
							
							PNAC

						
							
							References

						
					

				
				
					
							
							Species

						
							
							Northern Zone

						
							
							PNAC

						
							
							References

						
					

					
							
							Phylum Echinodermata Klein, 1778

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Class Crinoidea Miller, 1821

						
							
							
							
					

					
							
							Order Comatulida Clark, 1908

						
							
							
							
					

					
							
							Family Comatulidae Fleming, 1828

						
							
							
							
					

					
							
							Genus Davidaster Hoggett and Rowe, 1986

						
							
							
							
					

					
							
							Davidaster discoideus (Carpenter, 1888) *

						
							
							
							X

						
							
					

					
							
							Davidaster rubiginosus (Pourtalès, 1869) *

						
							
							X 

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Class Asteroidea de Blainville, 1830

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Order Paxillosida Perrier, 1884

						
							
							
							
					

					
							
							Family Luidiidae Sladen, 1889

						
							
							
							
					

					
							
							Genus Luidia Forbes, 1839

						
							
							
							
					

					
							
							Luidia alternata alternata (Say, ١٨٢٥) *

						
							
							X

						
							
							
					

					
							
							Order Valvatida Perrier, 1884

						
							
							
							
					

					
							
							Family Ophidiasteridae Verrill, 1867

						
							
							
							
					

					
							
							Genus Linckia Nardo, 1834

						
							
							
							
					

					
							
							Linckia guildingi Gray, 1840 *

						
							
							X

						
							
							 X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Family Oreasteridae Fisher, 1908

						
							
							
							
					

					
							
							Genus Oreaster Müller and Troschel, 1842

						
							
							
							
					

					
							
							Oreaster reticulatus (Linnaeus, 1758) *

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Class Ophiuroidea Gray, 1840

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Order Euryalida Lamarck, 1816

						
							
							
							
					

					
							
							Family Gorgonocephalidae Ljungman, 1867

						
							
							
							
					

					
							
							Genus Astrophyton Fleming, 1828

						
							
							
							
					

					
							
							Astrophyton muricatum (Lamarck, 1816) *

						
							
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Ophiacanthida O’Hara, Hugall, Thuy, Stöhr and Martynov, 2017

						
							
							
							
					

					
							
							Family Ophiodermatidae Ljungman, 1867

						
							
							
							
					

					
							
							Genus Ophioderma Müller and Troschel, ١٨٤٠

						
							
							
							
					

					
							
							Ophioderma appressum (Say, 1825) *

						
							
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Laguarda-Figueras et al., 2009; Kuk-Dzul et al., 2019

						
					

					
							
							Ophioderma brevispinum (Say, 1825) *

						
							
							X

						
							
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Family Ophiocomidae Ljungman, 1867

						
							
							
							
					

					
							
							Genus Breviturma Stöhr, Boissin and Hoareau, 2013

						
							
							
							
					

					
							
							Breviturma paucigranulata (Devaney, 1974) *

						
							
							X

						
							
							
							Laguarda-Figueras et al., 2009

						
					

					
							
							Genus Ophiocoma L. Agassiz, 1836

						
							
							
							
					

					
							
							Ophiocoma echinata (Lamarck, 1816) *

						
							
							X

						
							
							X

						
							
					

					
							
							Genus Ophiocomella A.H. Clark, 1939

						
							
							
							
					

					
							
							Ophiocomella pumila (Lütken, 1856)

						
							
							X

						
							
							
							Solís-Marín & Laguarda-Figueras, 2007; Laguarda-Figueras et al., 2009

						
					

					
							
							Genus Ophiomastix Müller and Troschel, 1842

						
							
							
							
					

					
							
							Ophiomastix wendtii (Müller and Troschel, 1842)

						
							
							X

						
							
							
							Solís-Marín & Laguarda-Figueras, 2007; Laguarda-Figueras et al., 2009

						
					

					
							
							Order Amphilepidida O’Hara, Hugall, Thuy, Stöhr and Martynov, 2017

						
							
							
							
					

					
							
							Family Ophiolepididae Ljungman, 1867 

						
							
							
							
					

					
							
							Genus Ophiolepis Müller and Troschel, ١٨٤٠

						
							
							
							
					

					
							
							Ophiolepis elegans Lütken, 1859

						
							
							X

						
							
							
							Solís-Marín & Laguarda-Figueras, 2007; Laguarda-Figueras et al., 2009

						
					

					
							
							Family Ophionereididae Ljungman, 1867

						
							
							
							
					

					
							
							Genus Ophionereis Lütken, 1859

						
							
							
							
					

					
							
							Ophionereis reticulata (Say, 1825) 

						
							
							
							X

						
							
							Instituto Nacional de Ecología, 1998

						
					

					
							
							Family Ophiopsilidae Matsumoto, 1915

						
							
							
							
					

					
							
							Genus Ophiopsila Forbes, 1843

						
							
							
							
					

					
							
							Ophiopsila hartmeyeri Koehler, 1913

						
							
							
							X

						
							
							Hendler et al., 1995; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Ophiopsila riisei Lütken, 1859

						
							
							X

						
							
							X

						
							
							Hendler et al., 1995; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Family Ophiotrichidae Ljungman, 1867

						
							
							
							
					

					
							
							Genus Ophiothrix Müller and Troschel, 1840

						
							
							
							
					

					
							
							Ophiothrix (Acanthophiothrix) suensonii Lütken, 1856 *

						
							
							
							X

						
							
							Instituto Nacional de Ecología, 1998

						
					

					
							
							Ophiothrix (Ophiothrix) angulata (Say, 1825) *

						
							
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Ophiothrix (Ophiothrix) oerstedii Lütken, 1856 *

						
							
							 

						
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Class Echinoidea Schumacher, 1817

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Order Cidaroida Claus, 1880

						
							
							
							
					

					
							
							Family Cidaridae Gray, 1825

						
							
							
							
					

					
							
							Genus Eucidaris Pomel, 1883

						
							
							
							
					

					
							
							Eucidaris tribuloides (Lamarck, 1816) *

						
							
							X

						
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Diadematoida Duncan, 1889

						
							
							
							
					

					
							
							Family Diadematidae Gray, 1855

						
							
							
							
					

					
							
							Genus Astropyga Gray, 1825

						
							
							
							
					

					
							
							Astropyga magnifica A.H. Clark, 1934 *

						
							
							X

						
							
							
							Instituto Nacional de Ecología, 1998

						
					

					
							
							Genus Diadema Gray, 1825

						
							
							
							
					

					
							
							Diadema antillarum (Philippi, 1845) *

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Arbacioida Gregory, 1900

						
							
							
							
					

					
							
							Family Arbaciidae Gray, 1855

						
							
							
							
					

					
							
							Genus Arbacia Gray, 1835

						
							
							
							
					

					
							
							Arbacia punctulata (Lamarck, 1816)

						
							
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Camarodonta Jackson, 1912

						
							
							
							
					

					
							
							Family Echinometridae Gray, 1855

						
							
							
							
					

					
							
							Genus Echinometra Gray, 1825

						
							
							
							
					

					
							
							Echinometra lucunter (Linnaeus, 1758) *

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Echinometra viridis A. Agassiz, 1863 *

						
							
							X

						
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Family Toxopneustidae Troschel, 1842

						
							
							
							
					

					
							
							Genus Lytechinus A. Agassiz, 1863

						
							
							
							
					

					
							
							Lytechinus variegatus (Lamarck, 1816) *

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998

						
					

					
							
							Genus Tripneustes L. Agassiz, 1841

						
							
							
							
					

					
							
							Tripneustes ventricosus (Lamarck, 1816) *

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998

						
					

					
							
							Order Clypeasteroida A. Agassiz, 1872

						
							
							
							
					

					
							
							Family Clypeasteridae L. Agassiz, 1835

						
							
							
							
					

					
							
							Genus Clypeaster Lamarck, 1801

						
							
							
							
					

					
							
							Clypeaster rosaceus (Linnaeus, 1758)

						
							
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Spatangoida L. Agassiz, 1840

						
							
							
							
					

					
							
							Family Brissidae Gray, 1855

						
							
							
							
					

					
							
							Genus Meoma Gray, 1851

						
							
							
							
					

					
							
							Meoma ventricosa ventricosa (Lamarck, 1816) *

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Echinolampadacea Mongiardino-Koch, Coppard, Lessios, Briggs, Mooi and Rouse, 2018

						
							
							
							
					

					
							
							Family Mellitidae Stefanini, 1912

						
							
							
							
					

					
							
							Genus Leodia Gray, 1851

						
							
							
							
					

					
							
							Leodia sexiesperforata (Leske, 1778) *

						
							
							X

						
							
							
					

					
							
							Order Echinoneoida H.L. Clark, 1925

						
							
							
							
					

					
							
							Family Echinoneidae L. Agassiz and Desor, 1847

						
							
							
							
					

					
							
							Genus Echinoneus Leske, 1778

						
							
							
							
					

					
							
							Echinoneus cyclostomus Leske, 1778

						
							
							X

						
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Class Holothuroidea de Blainville, 1834

						
							
							
							
					

					
							
							Order Holothuriida Miller, Kerr, Paulay, Reich, Wilson, Carvajal and Rouse, 2017

						
							
							
							
					

					
							
							Family Holothuriidae Burmeister, 1837

						
							
							
							
					

					
							
							Genus Actinopyga Bronn, 1860

						
							
							
							
					

					
							
							Actinopyga agassizii (Selenka, 1867) *

						
							
							X

						
							
							X

						
							
					

					
							
							Genus Holothuria Linnaeus, 1767

						
							
							
							
					

					
							
							Holothuria (Halodeima) mexicana Ludwig, 1875 *

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007; Arriaga-Ochoa & Solís-Marín, 2011

						
					

					
							
							Holothuria (Theelothuria) princeps Selenka, 1867 *

						
							
							X

						
							
							
					

					
							
							Holothuria (Thymiosycia) impatiens (Forsskål, 1775) *

						
							
							
							X

						
							
					

					
							
							Holothuria (Thymiosycia) thomasi Pawson and Caycedo, 1980 *

						
							
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Synallactida Miller, Kerr, Paulay, Reich, Wilson, Carvajal and Rouse, 2017

						
							
							
							
					

					
							
							Family Stichopodidae Haeckel, 1896

						
							
							
							
					

					
							
							Genus Astichopus Clark, 1922

						
							
							
							
					

					
							
							Astichopus multifidus (Sluiter, 1910) *

						
							
							
							X

						
							
					

					
							
							Genus Isostichopus Deichmann, 1958

						
							
							
							
					

					
							
							Isostichopus badionotus (Selenka, 1867) *

						
							
							
							X

						
							
							Solís-Marín & Laguarda-Figueras, 2007

						
					

					
							
							Order Apodida Brandt, 1835

						
							
							
							
					

					
							
							Family Synaptidae Burmeister, 1837

						
							
							
							
					

					
							
							Genus Euapta Östergren, 1898

						
							
							
							
					

					
							
							Euapta lappa (J. Müller, 1850)

						
							
							X

						
							
							X

						
							
							Instituto Nacional de Ecología, 1998; Solís-Marín & Laguarda-Figueras, 2007
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ABSTRACT
Introduction: Echinoderms are essential to coral reefs, yet a checklist focused on this ecosystem had not yet
documented their species richness on Cozumel Island.

Objective: Determine the current species richness and present an annotated checklist of echinoderm species
from the northern part of the island and Cozumel Reefs National Park (PNAC).

Methods: We conducted survey dives using free diving and SCUBA between 2018 and 2025. We covered depths
from 0 to 32 m at 14 reefs within the PNAC and in the northern area (Santa Pilar). We recorded substrates and
organisms via in sifu video.

Results: A total of 29 species belonging to five classes were recorded during fieldwork. The Echinoidea class
(31 %) and the Ophiuroidea class (28 %) were the most prevalent. Sea urchins of the species Echinometra lucunter
and Diadema antillarum were the most numerous. The sea cucumber Holothuria (Halodeima) mexicana was
the most common species, found at 10 reefs. A total of 19 species were identified in the PNAC, and 18 species
were recorded in the northern region of the island. Six new records were documented on the island: the crinoid
Davidaster discoideus, the sea star Luidia alternata alternata, the sea urchin Leodia sexiesperforata, and the sea
cucumbers Actinopyga agassizii, Astichopus multifidus, and Holothuria (Thymiosycia) impatiens.

Conclusions: When the species richness found during fieldwork is combined with that previously reported in
the literature, a total of 39 species of echinoderms are identified in the coral reefs of Cozumel (25 in the northern
areaand 30 in the PNAC; 13 species are common to both areas). The species richness of echinoderms in Cozumel
is lower than in the Mexican Caribbean. However, the area harbors ecologically critical populations and com-
‘mercial resources that lack adequate regulation. Given the alarming population decline of these organisms, it is
imperative to implement a specific monitoring program.

Key words: annotated checklist; new records; protected natural area; coral systems; benthic organisms.
RESUMEN

Riqueza de especies de equinodermos (Echinodermata) en el Parque Nacional Arrecifes de Cozumel
y en la parte norte de la isla, Caribe mexicano

Introduccion: Los equinodermos son esenciales para los arrecifes coralinos, pero su riqueza de especies en la isla
Cozumel carecia de un listado enfocado en este ecosistema.





