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			ABSTRACT

			Introduction: Nemertea is a phylum of invertebrates commonly found in marine habitats; however, knowledge of the species in the Eastern Tropical Pacific is scarce. The study of their morphological characteristics, such as coloration patterns and head-region structures, together with genetic data, can help to discriminate between species and increase the understanding of regional biodiversity.

			Objective: The objective of the present study is to create an inventory of nemertean species along the Pacific coast of Área de Conservación Guanacaste, Costa Rica.

			Methods: Specimens were collected from the intertidal and subtidal zones, mangrove forests, and sediment or rocky substrates using manual techniques or sediment corers and van Veen grabs. The specimens were photographed in vivo. Tissue samples were stored in 95 % ethanol for DNA barcoding using mitochondrial 16S and cytochrome c oxidase I (COI) genes. The specimens were identified using the BLAST, Neighbor-Joining trees, and published descriptions and taxonomic keys.

			Results: Of the 46 specimens collected at several marine habitats, a total of 26 putative species (Operational Taxonomical Units) were found. Five species correspond to hoplonemerteans, belonging to the genera Tetrastemma, Poseidonemertes, and Nipponnemertes. The other 21 species are heteronemerteans of the families Valenciniidae (two species in the genus Baseodiscus) and Lineidae (19 species in the genera Archimicrura, Cerebratulus, and Notospermus). Of these nemertean records, 17 may represent new species. The other nine records match species from the Pacific of Panama. 

			Conclusions: The present study increases the known biodiversity of Costa Rica and can help future nemertean research in the Eastern Tropical Pacific by providing access to DNA sequences and images of the 26 nemertean species.
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			RESUMEN

			Algunos nemertinos de la costa de Guanacaste, Pacífico Norte de Costa Rica

			Introducción: Nemertea es un filo de invertebrados que se encuentra comúnmente en hábitats marinos; sin embargo, el conocimiento sobre las especies del Pacífico Tropical Oriental es escaso. El estudio de las características morfológicas, como los patrones de coloración y los aspectos de la región cefálica, junto con la información genética, puede ayudar a discriminar entre especies y aumentar el conocimiento sobre la biodiversidad regional.

			

			Objetivo: El objetivo del presente estudio es crear un inventario de las especies de nemertinos presentes en la costa del Pacífico del Área de Conservación Guanacaste, Costa Rica.

			Métodos: Se recolectaron especímenes de las zonas intermareal y submareal, en manglares, sobre sedimentos o sustratos rocosos, utilizando técnicas manuales o nucleadores de sedimentos y dragas van Veen. Los especímenes se fotografiaron in vivo. Las muestras de tejido se conservaron en etanol al 95 % para el código de barras de ADN utilizando los genes mitocondriales 16S y citocromo c oxidasa I (COI). Los especímenes se identificaron mediante BLAST, árboles filogenéticos de unión de vecinos, descripciones y claves taxonómicas publicadas.

			Resultados: De los 46 especímenes recolectados en diversos hábitats marinos, se encontraron 26 especies putativas (Unidades Taxonómicas Operativas). Cinco especies corresponden a hoplonemerteos, pertenecientes a los géneros Tetrastemma, Poseidonemertes y Nipponnemertes. Las otras 21 especies son heteronemerteos de las familias Valenciniidae (dos especies en el género Baseodiscus) y Lineidae (19 especies en los géneros Archimicrura, Cerebratulus y Notospermus). De estos registros de nemertinos, 17 corresponden a posibles nuevas especies. Los otros nueve registros presentan similitudes con especies de nemertinos del Pacífico de Panamá.

			Conclusiones: El presente estudio amplía el conocimiento sobre la biodiversidad de Costa Rica y puede contribuir a futuras investigaciones sobre nemertinos en el Pacífico Tropical Oriental, al proporcionar acceso a secuencias de ADN e imágenes de las 26 especies de nemertinos.

			Palabras clave: Gusanos cinta; Nemertea; nuevos registros; código de barras de ADN; riqueza de especies.
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			INTRODUCTION

			Nemertea is a phylum of invertebrates that encompasses predators, commensals, and parasites, commonly found in marine habitats but also occurring in terrestrial and freshwater habitats.  Adults can be drab or they can be colorful and may display a diverse pattern of lines or spots that make them distinguishable at a glance. Most but not all marine species for which dispersal is known do so via planktonic larvae (von Döhren, 2015). Morphological characteristics such as cephalic slits, neck furrow, mouth position, and armed or unarmed proboscis are useful for discriminating between orders and families. At the genus or species level, histology of fixed specimens traditionally has been the basis of nemertean taxonomy. However, the fixation may result in anatomical artifacts and alter the persistence of color characters (Chernyshev & Maslakova, 2011). In the last 30 years, the study of live specimens to capture details of coloration or marking patterns has become increasingly important for discriminating species within a geographically defined area but can be unreliable for widely separated regions (Ellison et al., 2024; Sundberg, 2015; Sundberg, Andrade et al., 2016), but the presence of cryptic species co-occurring in the same area can only be detected with the use of DNA markers (Leasi & Norenburg, 2014). DNA barcoding is relevant for identifying numerous cryptic species in nemerteans (Alfaya et al., 2023). The increased study of live nemerteans has been accompanied by DNA preservation methods that enable identification based on genetic sequences that are less subjective than histological observation of internal characters (Sundberg, 2015; Sundberg & Strand, 2010).

			Genetic data are particularly valuable for analyzing divergent taxa (Thollesson & Norenburg, 2003) and resolving cryptic species within Nemertea (Alfaya et al., 2023; and many others before). DNA barcoding has generated numerous records of putative and newly recognized nemertean species across temperate and tropical regions (Maslakova et al., 2022, Maslakova et al., 2025). The integration of DNA sequences with digital photography of living specimens enhances access to biodiversity information (Alfaya et al., 2023; Cherneva et al., 2023; Maslakova et al., 2022). For example, Kajihara (2017) and Chernyshev (2020) presented photographic documentation of nemertean species from Japan and Russia, respectively, thereby facilitating comparative studies and more accurate identification of nemertean biodiversity in these countries. Genetic datasets can clarify the presence of previously recorded species in a locality, reveal new occurrences, or highlight putative taxa requiring formal description. These scenarios have been exemplified in Cherneva et al. (2023). They found seven new hoplonemerteans species, four of them from the Caribbean Sea. Similarly, ten new species of Nipponnemertes were discovered from Japanese and Far Eastern Russian waters (Hookabe et al., 2022). With this approach, the biodiversity inventories can be updated for a specific locality or region. 

			Knowledge of nemerteans of the Eastern Tropical Pacific was initiated by Coe (1940, 1944), reporting a total of 40 species from Ensenada, Mexico, to northern Peru, of which 27 occurred in Mexico (Ensenada, Baja California, and the Gulf of California), and 13 were collected in other localities between Mexico and Peru. Within these species, six were collected in Central America, all from Panama: Planktonemertes agassizii Woodworth, 1899, Paradrepanophorus crassus (Quatrefages, 1846) as Drepanophorus crassus, Tetrastemma nigrifrons Coe, 1904, Notospermus geniculatus (Delle Chiaje, 1822) as Lineus geniculatus, Euborlasia hancocki Coe, 1940, and Baseodiscus mexicanus (Bürger, 1893). Leasi and Norenburg (2014) sampled sediments in the Pacific of Panama, finding seven genera of meiobenthic nemerteans using morphology and COI sequences: Carinomella, Cephalothrix, Hubrechtella, Nemertellina, Ototyphlonemertes, Riserius, and cf. Tetrastemma. Additionally, other specimens in Leasi and Norenburg (2014) were classified to higher taxon ranks: one Hubrechtidae, four Lineidae, one Paleonemertea, and five undetermined nemerteans. 

			Maslakova et al. (2022), using DNA barcoding, found 61 OTUs of ribbon worms for the Pacific Bight of Panama, 44 of adults, and 20 of larvae, with three OTUs shared. Recently, Sagorny et al. (2022) described seven new species in the genera Tetrastemma, Alvinonemertes and Chernyshevia and reported, as putative species, one tubulanid, one lineid, one reptantian, and two further eumonostiliferan nemerteans, for a total of 12 species from deep water in the Pacific Ocean off Costa Rica. Sibaja-Cordero et al. (2016) reported ten morphological species, including one representative of the genus Micrura, from Isla del Coco, Costa Rica. Additionally, a crab-egg-predator nemertean of the genus Carcinonemertes has been found in the Gulf of Nicoya, Costa Rica, by Okazaki and Wehrtmann (2014). In general, nemerteans as a group have been mentioned in several ecological studies of intertidal habitats along the Pacific coast of Costa Rica (e.g., Cortés, 2009; Sibaja-Cordero et al., 2014; Vargas, 1987). 

			An inventory of marine biodiversity was started in 2015 by Jorge Cortés and Daniel Janzen to support conservation efforts in the Área de Conservación Guanacaste (ACG). The BioMar-ACG (Biodiversidad Marina del ACG) project includes morphological and genetic identification of species in this region (Cortés & Joyce, 2020). Prior to the BioMar-ACG project, only one species of nemertean, T. nigrifrons, was reported by Coe (1940) at Salinas Bay, Costa Rica, from a collection made by the Allan Hancock Pacific Expedition of 1935. Two additional unidentified nemerteans have been recorded in this region: one from Junquillal beach by Sibaja-Cordero et al. (2014), and another from the subtidal soft bottom of Salinas Bay by Sibaja-Cordero et al. (2025). 

			The objective of the present study is to update and expand the inventory of nemertean species along the Pacific coast of Área de Conservación Guanacaste, Costa Rica.

			MATERIAL AND METHODS

			Specimens of Nemertea were collected as part of the BioMar-ACG project from various marine habitats, including sandy beaches, mangrove forests, subtidal sediments, rocky shores, and rocky reefs, located along the coastline of the Área de Conservación Guanacaste, North Pacific Costa Rica, bounded by the northern coastal point (11°04’45.90” N, 85°41’33.12” W) and the southern coastal point (10°38’29.90” N, 85°38’49.42” W). Techniques for collecting specimens include manual collection at the intertidal zone, or during apnea and Scuba dives (3 to 18 m), using sediment corers (intertidal) or, in the case of subtidal sand bottom, with van Veen grabs (5 to 95 m). The decaying wood and rocks were inspected in situ, on their surface, within their holes and crevices using a hammer and chisel. 

			The specimens were photographed in vivo by Gilberth Ampié using a macro lens camera to record their body coloration and head characteristics (sensu Sundberg, Kvist et al., 2016). The specimens were preserved in 95 % ethanol and deposited in the Nemertea collection at the Zoology Museum of the Universidad de Costa Rica (MZUCR), see Supplementary Material Table 1 (MST 1). Additional pictures by the author were taken of the preserved anterior region of the specimens with a stereoscope or a microscope camera to observe the cephalic burrows, ocellus, and proboscis stylet. 

			A tissue sample was taken for DNA extraction. Samples were stored in 95% ethanol in 95-well lysis plates and kept refrigerated until DNA barcoding was performed. DNA Sequences were conducted by the Centre for Biodiversity Genomics, University of Guelph, Canada, following the protocols of Ivanova et al. (2006). Amplification targeted the mitochondrial 16S (16Sar-5’ + 16Sbr-3’) and cytochrome c oxidase I (COI) genes, using a combination of primers: LCO1490 + HCO2198, polyLCO + polyHCO, C_LepFolF - C_LepFolR, MLepF1 + C_LepFolR, or C_LepFolF + MLepR2 (Table 1). 

			COI and 16S rRNA gene sequences were used to construct a Taxon ID tree in the BOLD workbench, employing the Kimura 2-Parameter distance model (K2P) and the Neighbor-Joining method (NJ). Sequence alignments were performed using the MUSCLE algorithm. Clusters of sequences exhibiting less than 2 % of divergence were considered putative species (Ratnasingham et al., 2024). Barcode Index Number (BIN) identifiers for COI (Ratnasingham & Hebert, 2013) and species delimitation using Assemble Species by Automatic Partitioning (ASAP) (Puillandre et al., 2021) based on K2P for COI and 16S, were used to support the morphological identification. The BIN system provides a globally unique and stable identifier for clusters of COI specimen sequences in the BOLD database and helps avoid confusion with Linnaean names (Ratnasingham & Hebert, 2013). Taxonomic identification was first compared by percentage sequence similarity against Nemertea sequences deposited in GenBank using BLAST (Boratyn et al., 2013). 

			To improve the taxonomic placement of the sequences obtained in this study, NJ trees were constructed from COI and 16S datasets using reference sequences of hoplonemertean genera, species of Baseodiscus (Valenciniidae), and members of the family Lineidae. Reference sequences identified to genus or species level were retrieved from GenBank. Representative sequences were selected from clusters of closely related sequences to minimize redundancy and capture the genetic diversity within each taxonomic group. Sequence alignments were generated using MUSCLE (Edgar, 2004) with the software AliView (v 1.28). NJ trees were performed in MEGA11 using the invertebrate mitochondrial genetic code, and nodal support was assessed using 1000 bootstrap replicates (Lefort et al., 2017). Bootstrap values are expressed as percentages. Uncorrected p-distances of COI or 16S alignment sequences were calculated using the ape package in RStudio with the command dist.dna (Paradis et al., 2004). Pairwise distances were estimated between the Costa Rican specimens and their most similar nemertean reference sequences and are provided in Supplementary Material Table 2 (MST 2). The accession numbers and publication source of the COI and 16S sequences used for the genetic analysis are presented as supplementary material (MST 3). 

			The external morphological characters of the specimens were observed and compared with taxonomical keys and descriptions (Coe, 1940; Collin et al., 2005; González-Cueto et al., 2014; Kajihara, 2017; Mendes et al., 2016; Roe et al., 2007) to determine whether they corresponded to the taxon assigned by the previous genetic analysis. 

			RESULTS

			Of the 46 specimens (MST 1) based on a genetic difference > 2 % in Taxon ID tree (Fig. 1A), 20 putative species were found with the COI marker, 19 with a BIN assigned in BOLD (Fig. 1A). ASAP found 20 species in a first selection (ASAP-score = 2.5, species w/rec = 20, distance = 0.0441, p = 0.2315). In a second selection, ASAP found 16 species (ASAP-score = 3.0, species w/rec = 16, distance = 0.1597, p = 0.002), by joining the sequences of Lineidae AGT5642, AGT5647, AGG4342, and AGG4341 in a group; and sequences of Lineidae ADY1604 and ADE1361 in another group. But each one within these clusters has its own BIN. The uncorrected p-distance ranged from 0.088 to 0.158 (mean = 0.134) within the first group, indicating four species, and was 0.0775 between Lineidae ADY1604 and ADE1361. Overall, the uncorrected p-distance among the ten species identified as Lineidae species in this study averaged 0.174, ranging from 0.088 to 0.223. 

			In the case of sequences of 16S marker, 13 putative species were found in the Taxon ID tree (Fig. 1B). ASAP found 11 species in a first selection (ASAP-score = 2.5, species w/rec = 11, distance = 0.2116, p = 0.010). But ASAP failed in join in a cluster the sequence of Poseidonemertes and Tetrastemma (uncorrected p-distance = 0.177), and in another group the two different species of Baseodiscus (uncorrected p-distance = 0.167).  ASAP recognized six Lineidae species based on 16S; the uncorrected p-distance averaged 0.243, ranging from 0.191 to 0.304.

			Based on these analyses, the study accounts for 26 Operational Taxonomic Units (OTUs). The GenBank accession numbers and BOLD process ID of each specimen sequenced are presented in Supplementary Table 1 (MST 1).

			The 36 COI sequences exhibit identity values ranging from 82.67 % to 100 % and are primarily associated in BLAST with higher-level taxonomic names assigned to the sequences: Nemertea (nine sequences), Lineidae (eight sequences), Reptantia (five sequences), Monostilifera (one sequence), Eumonostilifera (one sequence) (MST 1). More specific matches were obtained for 11 sequences:  two with the best match to Amphiporus cf. cruentatus (89.36–90.06 %), three to Poseidonemertes sp. (> 99 %), two to Baseodiscus sp. (> 99 %), and four to Cerebratulus (84.39–99.84 %), including C. formosus and C. lacteus (MST 1). The 12 16S sequences showed identity values ranging from 83.48 % to 100.00 %. BLAST results were similarly linked to higher-level taxonomic names, including Nemertea (three sequences), Lineidae (three sequences), and Monostilifera (one sequence) (MST 1). The specific matches included one to Cerebratulus sp. (84.47 % of identity), two to Notospermus (> 99 %), two to Baseodiscus sp. (> 99 %), one to Poseidonemertes sp. (100 %), one to Gorgonorhynchus sp. (82.83 %), and another to Nipponnemertes bimaculata (> 99 %) (MST 1). 

			

			The hoplonemerteans were assigned to two genera, Poseidonemertes and Nipponnemertes (> 99 %); other sequences were assigned to Reptantia (> 99 %), Monistilifera (> 91 %), or to Amphiporus (89–90 %) (MST 1). Another four sequences were identified as belonging to the genus Baseodiscus of the family Valenciniidae (MST 1). The remaining specimens, as mentioned previously, belong to the family Lineidae of heteronemerteans characterized by deep, longitudinal lateral slits in the cephalic lobe.  

			Hoplonemertean NJ trees

			With the goal of clustering the sequences of hoplonemerteans to the most related genus, the NJ tree in Fig. 2 was constructed. The sequences for specimen 17-BMACGNEM-00020, identified as Monostilifera by BLAST, are clustered for the COI marker in clade I of the NJ tree (Fig. 2) with two Tetrastemma species from North America and another from Panama (see remarks section), with p-distances between 0.08–0.12 (MST 2).  The 16S marker clustered the specimen sequence with Monostilifera species from Caribbean coast of Panama and Tetrastemma merula (Corrêa, 1954) from Florida (Fig. 3), with p-distances between 0.02–0.12 (MST 2).

			Other sequences previously identified as Eureptantia (22-BMACGNEM-00034, -00035, -00036, -00042, and -00044) are associated in clade II of COI NJ tree with a Reptantia from Panama (p-distance < 0.01) (MST 2) and next to genus Drepanophorus (Fig. 2). The sequences for 17-BMACGNEM-00024, 23-BMACGNEM-00055 and -00048 were clustered with Poseidonemertes sp. from the Pacific coast of Panama with COI in clade III of Figure 2. A similar situation is observed with 23-BMACGNEM-00050 for the 16S in the NJ tree (Fig. 3), with p-distance < 0.002. The p-distance increases to 0.12–0.16 with other Poseidonemertes species in the clades (MST 2).

			Three sequences (16-BMACGNEM-00001, 17-BMACGNEM-00019, 24-BMACGNEM-00063) are clustered in clade IV of Fig. 2 with the genus Amphiporus, related to A. cf. cruentatus from the Eastern Tropical Pacific region and the Caribbean Sea (see remarks section), but the p-distance ranged from 0.11–0.12 (MST 2). The last 16S sequence of Hoplonemertea in this study clustered and matched in BLAST to a Nipponnemertes from Panama (Fig. 3), with a p-distance of 0.02–0.10 to clade members (MST 2).

			Hoplonemertea characteristics

			Nemerteans typically have an armed proboscis, which everts via an inconspicuous pore, the combined mouth and rhynchocoel aperture, at the anterior of the head in most hoplonemertean genera. The head bears dorso-ventral cephalic furrows and is demarcated posteriorly by an annular cephalic furrow. Members of Monostilifera possess a single central stylet (Roe et al., 2007). 

			Class Hoplonemertea

			Order Monostilifera Brinkmann, 1917

			Monostilifera are hoplonemerteans defined by a single central stylet with accessory stylets in lateral pouches. Cephalic regions may bear pigmented eyes and cerebral organ furrows, though less robust than in Polystilifera (Roe et al., 2007).

			Family Cratenemertidae Friedrich, 1968

			Genus Nipponnemertes 

			Gibson & Crandall, 1989

			Nipponnemertes sp. BMAR3218-22

			Material examined: One specimen, 19-BMACGNEM-00029, 10°51’18” N, 85°54’29” W, Isla Cocinera, sand, 5 m, 06/XII/2019, MZUCR-18-01.

			Description: Body length 11 mm. The dorsum is brownish (Fig. 4A). Two groups of 14 ocelli situated at the lateral margins, and with a mid cephalic ridge (Fig. 4B). Proboscis long (Fig. 4A) with multiple papillae (Fig. 4C). Stylet with an oval basis and two pouches, each containing four accessory stylets (Fig. 4D).

			

			Remarks: The specimen shows a 99.57 % match and a p-distance of 0.02 in its 16S sequence with PP865519.1, as Nipponnemertes bimaculata in the accession metadata, an adult with similar morphological characteristics collected on the Pacific coast of Panama (MOTU: ETP056 in Ellison, 2025). The specimens of Panama have ~18 ocelli in each group (Ellison, 2025), whereas the specimen from Guanacaste, Costa Rica, has 14 ocelli in each group. Other species as Nipponnemertes incainca Gonzalez-Cueto, Castro & Quiroga, 2017 from Caribbean coast of Colombia has approximately 20 ocelli in each group (Figure 2 in Gonzalez-Cueto et al., 2017). The specimen sequence in the present study corresponds to 16S, while N. incainca was sequenced with COI (Gonzalez-Cueto et al. 2017). Because N. bimaculata (Coe, 1901) has a North American distribution (Hookabe et al., 2022), the 16S sequences shared between Panama (Ellison, 2025) and Costa Rica (this study) belong to a putative new species within this genus.  

			

			Family Tetrastemmatidae Hubrecht, 1879

			Genus Tetrastemma Ehrenberg, 1831

			Tetrastemma sp. AGR7045

			BIN: BOLD:AGR7045

			Material examined: One specimen, 17- BMACGNEM-00020, 10°56’16” N, 85°51’43” W, Playa Blanca, sandy beach, 14/II/2017, MZUCR-12-02.

			Description: Body length 13 mm. Pink to whitish body color (Fig. 4I) with marked dorso-ventral furrows and a posterior annular cephalic furrow (Fig. 4J). The ocelli were not visible in the preserved specimens. Head and dorsal surface without stripes or marks.

			Remarks: The BLAST comparison for COI and 16S matched the specimens to an unidentified adult Monostilifera from the Caribbean Sea of Panama from Maslakova et al. (2022) (MST 1). The p-distance for COI is 0.08 and for the 16S is 0.02 (MST 1). Moreover, the COI sequence clustered with Monostilifera and species of Tetrastemma from the Pacific coast of North America and Panama (Fig. 2, clade I), based on accession metadata. The 16S sequence clustered with species of Monostilifera and Tetrastemma from the Gulf of Mexico, Florida, and the Caribbean of Panama (Fig. 3), based on accession metadata. Sundberg, Kvist et al. (2016) previously identified this genus as polyphyletic, as evidenced by the formation of multiple clades in the NJ trees in the present study. Coe (1940) reported nine species for the Pacific coast of North America. Only one was present in Costa Rica, T. nigrifrons, collected at Salinas Bay during the Allan Hancock Expedition of 1935 (Coe, 1940). However, this species exhibits distinct external coloration patterns that are not observed in the specimens examined in the present study. The specimen represents a new putative species of Tetrastemma for the Pacific of Costa Rica.

			Family Poseidonemertidae Chernyshev, 2002

			Genus Poseidonemertes Kirsteuer, 1967

			Poseidonemertes sp. AAY3149

			BIN: BOLD:AAY3149

			Material examined: Four specimens, 17-BMACGNEM-00024, 10°51’16” N, 85°47’55” W, intertidal mud, 01/IV/2017, MZUCR-15-02; 23-BMACGNEM-00048, 10°50’46” N, 85°47’09” W, decaying wood in mangrove forest, 06/II/2023, MZUCR-30-01; 23-BMACGNEM-00050, 10°50’46” N, 85°47’09” W, decaying wood in mangrove forest, 06/II/2023, MZUCR-30-03; and 23-BMACGNEM-00055, 10°51’17” N, 85°47’49” W, intertidal sandy mud, estuary and mangrove forest, Potrero Grande, 06/II/2023, MZUCR-34-01.

			Description: Body length 27 mm. The body is elongated and cylindrical, with pink-red coloration (Fig. 4E). With one pair of ocelli, conspicuous near the tip of the snout (Fig. 4F). The proboscis has a single central stylet, as is common in other Monostilifera. This stylet is about the same length as its basis (Fig. 4G). Lateral pouches contain two short accessory stylets (Fig. 4H).

			Remarks: The Costa Rican specimens have high genetic similarity (>99 %) to sequences from the Pacific coast of Panama (Accessions: COI: AJ436906.1 and 16S: AJ436796.1), and previously reported by Thollesson and Norenburg (2003) and accessions PP865361.1, and OK081622.1, PP865523.1 for Poseidonemertes sp. MOTU: ETP003 from the Pacific coast of Panama, in Maslakova et al. (2022) and Ellison (2025). The p-distance for COI or 16S between sequences from Costa Rica and Panama ranged from 0.000 to 0.003 (MST 1). Ellison (2025) noted variation in coloration from reddish-orange to light yellow (in Figure 3.5S and BOLD:AAY3149 images), and Figure 3.5U shows similar proboscis styles as the specimens from Costa Rica. Another species reported for the Caribbean of Panama is Poseidonemertes caribensis Kirsteuer, 1974, for which genetic information is lacking; however, it presents a different coloration with a grayish-white and light yellow or yellowish-green tinge (Kirsteuer, 1974). The species from Costa Rica is the same as that found in Panama as Poseidonemertes sp. MOTU: ETP003 in Ellison (2025).

			Family Amphiporidae Örsted, 1843

			Genus Amphiporus Ehrenberg, 1831

			Amphiporus sp. ADL0452

			BIN: BOLD:ADL0452

			Material examined: Three specimens, 16-BMACGNEM-00001, 10°56’40” N, 85°49’13” W, Playa Pochote, intertidal rocky shore, 18/VI/2016, MZUCR-01-01; 17-BMACGNEM-00019, 10°56’28” N, 85°51’52” W, Playa Blanca, intertidal rocky shore, 14/II/2017, MZUCR-12-01; and 24-BMACGNEM-00063, 10°48’01” N, 85°41’48” W, Playa Nance, intertidal rocky shore, 23/II/2024, MZUCR-38-04.

			Description: Body length 8 mm. The body is slender and orange. A red coloration is visible in the last region associated with the vascular system (Fig. 4L). In Figure 4K, approximately seven small ocelli are arranged in a single row on the side of the cephalic lobe. 

			Remarks: Coe (1940) described the species Amphiporus peruvianus from Vieja Island, Peru, and noted a single row of 8-10 ocelli on the head; Gonzalez-Cueto et al. (2014) reported Amphiporus species from the Caribbean coast of Colombia, including Amphiporus cruentatus Verrill, 1879 with 6 to 10 conspicuous ocelli, but this species was originally described from the Atlantic coast of North America (~41° N). The Costa Rican specimen had a group of seven smaller ocelli along the median line of each side of the head. The nearest neighbor in BLAST was sequences of Amphiporus cf. cruentatus of the Bay of Panama (Maslakova et al., 2022), but only with 90 % similarity (MST 1). The p-distance between this sequence from Panama and Costa Rica ranged from 0.10 to 0.11 (MST 1). Related to but distinct from Amphiporus sp. MOTU:ETP034 by Ellison (2025). It is a new putative species.

			Order Polystilifera Brinkmann, 1917

			Polystilifera presented many minute stylets on the stylet basis, a mouth and a rhynchostome that were externally separate (Roe et al., 2007). Reptantia and Eureptantia comprise taxa of stout bodies exhibiting a benthic habitus (Gibson, 1983). The proboscis sheath has caecal appendages (Coe, 1940), a dorsal mid-cephalic ridge, rows of dorsal dark eyes, and secondary furrows associated with cephalic cerebral organ furrows (Collin et al., 2005).

			Suborder Reptantia 

			Infraorder Eureptantia

			Eureptantia sp. AFG3208

			BIN: BOLD:AFG3208

			Material examined: Four specimens, 22- BMACGNEM-00034, 11°00’07” N, 85°44’38” W, Isla Loros, subtidal cobbles, 11 m depth, 14/V/2014, MZUCR-22-01; 22-BMACGNEM-00035, 10°57’32” N, 85°43’26” W, Isla David, subtidal cobbles, 11 m depth, 14/V/2014, MZUCR-23-01; 22-BMACGNEM-00036, 10°57’18” N, 85°43’41” W, Bajo El Viejón, 10-5 m depth, 20/V/2022, MZUCR-24-01; 22-BMACGNEM-00042, 10°57’18” N, 85°43’41” W, Bajo El Viejón, 10.6 m depth, 20/V/2022, MZUCR-27-01; 22-BMACGNEM-00044, 10°57’18” N, 85°43’41” W, Bajo El Viejón, 16.6 m depth, 20/V/2022, MZUCR-27-03. 

			Description: Body length 8 cm. The body is dorsoventrally flattened, especially in the posterior end (Fig. 4P). The body color is reddish-brown, and its ventral surface is paler than the dorsal side. Numerous eyes are arranged in four rows on the dorsal surface of the head (Fig. 4M, N). The head has two posterior cephalic slits with about ten secondary furrows (Fig. 5O). The everted proboscis is highly papillate (Fig. 4M). 

			

			Remarks: The specimens in this study are closer to Drepanophorus spectabilis (Quatrefages, 1846). However, this species is found in the Atlantic Ocean of Europe and the Mediterranean Sea, and it differs in that D. spectabilis has five white lines on the dorsum (Herrera-Bachiller, Fernández-Álvarez et al. 2015; Herrera-Bachiller 2016), whereas the current specimens lack any lines. Coe (1940) described Drepanophorus ritteri Coe, 1905 as having a reddish-brown or orange body and fine brownish dots from California’s subtidal areas, and D. crassus, now accepted as P. crassus, which ranges from California to Peru (including Panama, as mentioned by Coe (1944) is noted for its yellowish-brown to dark brown color, with lighter or whitish side borders. The specimens of P. crassus from Spain and Portugal show white cephalic lateral slits on the head with brownish furrows. In the current specimens, the coloring of these slits is not white. Figure 1I of Kvist et al. (2014) shows a Reptantia nemertean of Bocas del Toro, Panama, with an appearance similar to the present specimens. The Costa Rican specimens show > 99 % in BLAST with an unidentified Reptantia species ETP080 of Panama Bay (PP865372.1) and with a p-distance ≤ 0.01 (MST 1, 2). Ellison (2025) mentioned a similar coloration pattern and noted only one row of ~ 8 eyes on each side of the head. The specimens from Costa Rica have two rows of eyes on each side of the head: one next to the head margin and the other more dorsal (Fig. 4). These specimens from Costa Rica and Panama (Ellison, 2025) are the same species. 

			Baseodiscus NJ trees

			Four sequences associated with the family Valenciniidae and genus Baseodiscus were recovered: 16-BMACGNEM-00005 and 22-BMACGNEM-00045 (COI), and 22-BMACGNEM-00040 and 00043 (16S). To refine their taxonomic placement, available Baseodiscus sequences from GenBank were incorporated into the NJ trees (Fig. 5A, B). The COI sequence 16-BMACGNEM-00005 clustered with high support with specimens from the Pacific coast of Panama (Fig. 5A). The same lineage was recovered in the 16S analysis, where sequence 22-BMACGNEM-00040 grouped with it (Fig. 5B). Uncorrected p-distances were < 0.01 in both markers and > 0.06 when compared with other Baseodiscus species (MST 2).

			Sequences 22-BMACGNEM-00045 (COI) and 22-BMACGNEM-00043 (16S) formed a clade with B. mexicanus and showed greater similarity to Baseodiscus sp. ETP017 from the Pacific coast of Panama (Fig. 5A, B), with p-distances <0.01 in both genetic markers (0.13 and 0.06, respectively) compared with B. mexicanus (MST 2).

			Heteronemertea characteristics

			Nemerteans have an unarmed proboscis, with the mouth visible and located ventrally. Most have longitudinal lateral cephalic slits (Roe et al., 2007). 

			Class Pilidiophora

			Order Heteronemertea

			Family Valenciniidae Hubrecht, 1879

			Genus Baseodiscus Diesing, 1850

			The genus Baseodiscus has a head that is usually broad and rounded, without lateral longitudinal grooves, with shallow oblique cephalic grooves (Coe, 1940) (Fig. 6D, E). 

			Baseodiscus sp. AFR1428

			BIN: BOLD:AFR1428

			Material examined: Two specimens, 22-BMACGNEM-00043, 10°57’18” N, 85°43’41” W, Bajo El Viejón, under subtidal rocks, 16.5 m depth, 20/V/2022, MZUCR-27-02; and 22-BMACGNEM-00045, 10°59’02” N, 85°43’01” W, Isla Muñecos, under subtidal rocks, 11 m depth, 17/IX/2022, MZUCR-28-01.

			Description: The body length contracts to 19 cm and lengthens to 4 m. A long, slender nemertean of maroon or bright red color, with numerous white rings in a zebra-like pattern along the entire body (Fig. 6A). The external margin of the head has a white border, fused with a white ring in the base of the head (Fig. 6B). 

			Remarks: The present specimens resemble B. mexicanus in external coloration and body size. The type locality for B. mexicanus is Mazatlán, Mexico (Bürger, 1893). The species has been reported in the Eastern Tropical Pacific, ranging from California to Chile, as well as in the Western Pacific (Coe, 1940; Kajihara et al., 2012). It may represent a cryptic species complex. Two color varieties have been reported on the Pacific coast of Mexico with red or brown bands alternating with white (Ramos-Sánchez & Bastida-Zavala, 2022). Color of the bands in formalin-preserved specimens persists for several years, but becomes brown over time (Bürger, 1893). However, differences in coloration and genetic data identified distinct species of Baseodiscus from Japan and the Philippines (Abato et al. 2025).  

			Genetic analyses of COI and 16S NJ trees revealed a clade comprising B. mexicanus sequences and other sequences MOTU: ETP017 collected from Panama Bay (Ellison, 2025; Maslakova et al., 2022). Interestingly, these sequences from Panama (Baseodiscus sp. k CIE-2025) showed the highest similarity (>99 %) and a low p- distance (<0.01, see MST 2) in COI and 16S to Costa Rican specimens. Ellison (2025) found specimens of B. mexicanus and Baseodiscus MOTU: ETP017; the latter has a thinner body and thinner white rings than B. mexicanus; some of these rings do not close at all, which is concordant with characteristics observed in Costa Rican specimens. Thus, the Costa Rican (this study) and Panamanian specimens (Ellison 2025) represent a different but cryptic species from B. mexicanus in this region of Central America.

			Baseodiscus sp. ADL0021

			BIN: BOLD:ADL0021

			Material examined: Two specimens, 16-BMACGNEM-00005, 10°56’22” N, 85°43’56” W, Bahía Hachal, rocks with sand, 3 m depth, 19/VI/2016, MZUCR-03-03, and 20-BMACGNEM-00040, 10°58’55” N, 85°42’14” W, Bajo Chaca, subtidal rocks, 4 m depth, 21/V/2022, MZUCR-26-02.

			Description: Body length 10 cm. Ribbon worm with a cream-colored body and fine brown interrupted longitudinal lines (Fig. 6C). Small ocelli dots in a line dorsally in the border of the head (Fig. 6E). Specimens preserved turn white (Fig. 6D). 

			Remarks: The specimens of Costa Rica is clustered in the same clade that an adult of Baseodiscus (ascension MW021772) of the Caribbean of Panama (Maslakova et al. 2022) and highly similar (~99%) and with low p-distance (<0.005, see MST 2) to a sequences from Pacific coast of Panama  for Baseodiscus sp. MOTU: ETP018 (Ellison, 2025: ascension PP865308.1 and PP865307.1). The 16S sequences related to this specimen, Baseodiscus sp. B corresponds to the same representative sequences from the Pacific coast of Panama of Baseodiscus sp. MOTU: ETP018 (Ellison, 2025: ascensions PP86539.1 and PP865440.1). Ellison (2025) mentioned the white cream coloration, do not mentioned the fine brown interrupted longitudinal lines.  Other species showing beige background and similar dark-brown mottling were found in Costa Rica are Baseodiscus narusei Kajihara, Abukawa & Chernyshev, 2022 from Japan, and Baseodiscus paracelensis Kajihara, Abukawa & Chernyshev, 2022 from China. Another species with similar coloration is Baseodiscus delineatus (Delle Chiaje, 1825) that presented ground color pale, milky tan; with small reddish-brown lines cover the dorsal surface. This species seems to be circumglobal in tropical and subtropical seas (Gonzalez-Cueto et al. 2014). Moreover, the available sequences for B. delineatus were clustered in a clade apart from the specimens from Costa Rica. Thus, the Costa Rican (this study) and Panamanian specimens (Ellison 2025) represent the same species.

			Lineidae NJ trees

			In the COI NJ tree, two nemerteans (17-BMACGNEM-00023 and 23-BMACGNEM-00047) were assigned to a clade with low support (Fig. 7, clade I) containing sequences attributed to Siphonenteron, Kulikovia, Bilucernus, and Lineus, the highest similarity was with a nemertean sequence (MN794622.1) from the Pacific coast of Panama (see remarks section). In another group of COI sequences (Fig. 7, clade II), specimens 16-BMACGNEM-00013 through 00016 clustered with a larval sequence from the Caribbean and with Cerebratulus sp. ETP039 from the Pacific coast of Panama. Three sequences (16-BMACGNEM-00007, -00009, and -00010) clustered in a clade with unidentified nemertean larvae and adults from the Pacific coast of Panama (Fig. 7, clade III). Sequence 16-BMACGNEM-00017 also clustered with species of Cerebratulus and Eousia, although support was low (Fig. 7, clade IV). The p-distance between the respective focal sequences and other species in these four clades was >0.06 (MST 2).

			Additional lineid specimens of the sequences 23-BMACGNEM-00037 and -00038 were clustered in clade V (Fig. 7) with Archimicrura ignea Schwartz & Norenburg, 2005) (as Micrura ignea in the accession metadata) and a Lineidae from the Pacific coast of Panama, p-distances of 0.09 and 0.07, respectively (MST 2). The COI sequences 23-BMACGNEM-00057, 19-BMACGNEM-00032 and 24-BMACGNEM-00060 were grouped with members of the genus Dushia, and the analysis supports the presence of at least two distinct species within this lineage (Fig. 7, clade VI). Dushia species were reported on the Pacific coast of Japan and in the Caribbean Sea (see remarks section), but the p-distance was > 0.18 for these comparisons (MST 2).

			NJ analysis indicated that sequence 23-BMACGNEM-00054 and the group comprising sequences 23-BMACGNEM-00051, 23-BMACGNEM-00053, and 24-BMACGNEM-00066 were assigned to clade VII (Fig. 7), which is composed mainly of Cerebratulus species. Within this clade, 23-BMACGNEM-00054 formed a separate lineage from the other three sequences, but the p-distance was > 0.18 for these comparisons (MST 2). Finally, in the COI NJ tree, two distinct Lineidae species were recovered; 17-BMACGNEM-00021 was in the same clade as Cerebratulus sp. ETP028 (Fig. 7, clade VIII), and sequence 17-BMACGNEM-00022 in clade IX of Figure 7 was related to Zygepolia and Cerebratulus sequences (but see remarks section).

			The 16S NJ tree revealed additional species-level diversity within the family Lineidae. 17-BMACGNEM-00022 was clustered with Zygeupolia (but see remarks section), and more closely to a Lineidae from the Pacific coast of Panama (Figs. 8, clade I). Sequence 16-BMACGNEM-00017 was clustered with unidentified nemerteans from the Caribbean and the Pacific coast of Panama, p-distance 0.09–0.11 (MST 2), and both clustered with Pseudomicrura (Fig. 8, clade II), p-distance 0.18 (MST 2). Sequence 23-BMACGNEM-00052 was also grouped with other sequences identified in the genus Micrura and Cerebratulus (Fig. 8, clade III). Sequences 16-BMACGNEM-00011 and -00012 were recovered in Figure 8, clade IV, with unidentified nemerteans (p-distance 0.06–0.08; MST 2) and Cerebratulus (p-distance 0.13 – 0.14; MST 2) from the Caribbean and the Pacific coast of Panama. 

			Sequence 23-BMACGNEM-00058 was associated with unidentified nemertean sequences from the Pacific of Panama (Fig. 8, clade V). Sequence 23-BMACGNEM-00057 was placed in a clade composed of Cerebratulus, other lineids, and Gorgonorhynchus (Fig. 8, clade VI), but always with p-distance >0.10 in these two clades (MST 2). Sequences 19-BMACGNEM-00030 and 23-BMACGNEM-00056 clustered with strong support (Fig. 8, clade VII) with Notospermus sp. MOTU: ETP033 (p-distance <0.02, MST 2) and with other species of Notospermus spp. (p-distance >0.07, MST 2). Finally, 22-BMACGNEM-00039 showed certain affinity to Micrura and lineids from Panama (Fig. 8, clade VIII), but p-distance >0.13 (MST 2).

			Family Lineidae McIntosh, 1874

			Genus Cerebratulus [Renier], [1804]

			Nemerteans with deep lateral longitudinal grooves. The cephalic lobe can be pointed or rounded. The proboscis pore is a small opening in the tip of the head (Coe, 1940). A caudal cirrus is present but may be lost (Roe et al., 2007).

			Cerebratulus sp. ADY0932

			BIN: BOLD:ADY0932

			Material examined: One specimen, 17-BMACGNEM-00021, 10°56’47” N, 85°42’01” W, Cuajiniquil mangrove, intertidal mud, 15/II/2017, MZUCR-13-01. 

			Description: Body length 50 mm. A white-pink body nemertean, the head with red-marron color in the cerebral region and white-pink tip and several brown dots in the dorsal of the head (Fig. 9A). Lateral cephalic slits from the tip to the base of the head (Fig. 9B). The specimen presented a large, very slim caudal cirrus in the distal region (Fig. 9C).  

			Remarks: Corresponded to the same species Cerebratulus sp. MOTU: ETP028, an adult from the Bay of Panama (Ellison, 2025; Maslakova et al., 2022) with > 99 % of matches in BLAST and p-distances of 0.002 (MST 1), both in the same BOLD bin (BOLD:ADY0932). The coloration pattern and brown dots are similar based on images in BOLD of the specimen from Panama. 

			Cerebratulus sp. BLPDF1646-19

			Material examined: Two specimens, 16-BMACGNEM-00011, 10°50’37” N, 85°56’47” W, Isla Las Golondrinas, subtidal mud, 78 m depth, 16/XI/2016, MZUCR-08-01; 16-BMACGNEM-00012, 10°50’37” N, 85°56’47” W, Isla Las Golondrinas, subtidal mud, 16/XI/2016, 78 m depth, MZUCR-08-02.

			

			Description: Body length 17 mm. Coloration uniformly pinkish red along the dorsal and ventral surfaces. Body distinctly flattened ventrally, with ventrally oriented, pinkish-white lateral margins (Fig. 9D). Towards the posterior end, the lateral margins gradually converge, producing a rounded caudal region (Fig. 9D) ending in a small white cirrus (Fig. 9E). Cephalic tip pale yellow, as is also the border of the slit lobes (Fig. 9C). Mouth opening located at the posterior end of the cephalic slits. Ocelli absent (Fig. 9C).

			Remarks: 16-BMACGNEM-00011 and -00012 located using the 16S as a sister clade 93.8% with the unidentified Lineidae sp. MOTU: ETP029 (Ellison, 2025, accession PP865503.1), from Pacific coast of Panama (Ellison, 2025). The p-distance was 0.06 with this sequence (MST 1). In the same clade of the NJ tree, but by BLAST analysis (MST 1), it matches (93.7 %) sequences with unidentified Nemertea or Pilidiophora larvae from Panama (Malaskova et al. 2022, dataset in BOLD:DS-LARVADUL). The species falls within a strongly supported clade with another group of the genus Cerebratulus. Ellison (2025) described MOTU ETP029 as dorsoventrally flattened posteriorly, with colorless lateral margins, an orange-brown body, and a row of ocelli lining the head margin. In the Costa Rican specimen, no ocelli line was observed, and the coloration is pink-reddish. For these reasons, the Costa Rican specimens represent a new putative species of Cerebratulus.

			Genus Archimicrura

			Nemerteans with previously placed, with cephalic slits end before the beginning of the mouth, but in case of Micrura ignea (Schwartz & Norenburg, 2005) was transferred to a new genus Archimicrura by genetic analysis by Chernyshev (2025).

			Archimicrura sp. AEC7943

			BIN: BOLD:AEC7943

			Material examined: Two specimens, 22-BMACGNEM-00037 and 00038, 10°57’54” N, 85°42’29” W, Bajo Macaya, subtidal rocks, 4 m depth, 20/V/2022, MZUCR-25-01 and MZUCR-25-02.

			Description: Body length between 4 to 10 cm, with uniform vivid orange-red body color (Fig. 10M). These ribbon worms presented a small caudal cirrus (Fig. 9G). Cephalic slits end before the beginning of the mouth (Fig. 9H). The cephalic lobe is pointed. 

			Remarks: The sequences are in the same clade with A. ignea from the Caribbean coast of Panama. This species was described from Belize and Bocas del Toro, Panama (Schwartz & Norenburg, 2005). This species exhibited a morphology and coloration similar to those of specimens found in the Pacific coast of Costa Rica (Collin et al., 2005; Schwartz & Norenburg, 2005). Moreover, the BLAST match accounts for only 92.8% with a Lineidae sp. MOTU: ETP014 in Ellison (2025) from Pacific coast of Panama, which has images in BOLD showing a similar shape, size, and coloration to the specimen from Costa Rica. The p-distance for COI is 0.09 with A. ignea and 0.07 with Lineidae sp. ETP014 (MST 2). Costa Rica specimens represent a new putative species. 

			Genus Notospermus Huschke, 1830

			Notospermus sp. BMAR3220-22

			Material examined: Two specimens, 23-BMACGNEM-00056, 10°51’32” N, 85°55’23” W, Bajo Pochote, subtidal rocks, 12 m depth, 16/IX/2023, MZUCR-35-01; and 19-BMACGNEM-00030, 10°51’47” N, 85°54’43” W, Isla San José, subtidal mud, 5 m depth, 07/XII/2019, MZUCR-19-01; and additional not sequenced specimen, 17-BMACGNEM-00025, 10°50’31.6” N, 85°47’16.6” W, Potrero Grande, intertidal rocky shore, 04/I/2017, MZUCR.

			Description: Body length 12 cm. Large-sized nemerteans. Red to red-brown coloration with distinctive white rings (Fig. 9J). One ring in the middle of the head, one ring after the head, followed by pairs or groups of three rings that tend to gain distance and disappear to the tail of the nemertean (Fig. 9K). The head is notable for being distinct from the rest of the body (9J, K), appearing bilobed, and the borders of the cephalic slits are whitish (Fig. 9K).

			Remarks: The nemertean is of large size, can be confused with B. mexicanus, but presents longitudinal cephalic slits. Coe (1944) recorded Lineus geniculatus for Mexico and Panama. This species name is a synonym of Notospermus geniculatus (Delle Chiaje, 1822). This ribbon worm, with similar coloration and ring pattern, exhibits a distinctive V-shaped ring at the head (Insacco et al., 2021). This ring is simple in Costa Rican specimens. Other species of this genus from the Pacific Ocean, like N. albovittatus (Stimpson, 1855) and N. tricuspidatus (Quoy & Gaimard, 1833), presented green coloration without white rings on the body, but with a simple, W-shaped or zigzagged ring in the head, respectively (Chernyshev et al., 2016; Gibson & Sundberg, 2002). The sequences from Costa Rica were in the same clade as a sequence from the Pacific coast of Panama (MOTU: ETP033, accession Efand PP865521) of Malaskova et al. (2022) and Ellison (2025), with a match of >99.8%, and the p-distance is ≤ 0.01 (MST 1 and 2). The specimens from Costa Rica are concordant with the coloration pattern and body size described for the MOTU ETP033 by Ellison (2025), as shown in their pictures in Figure 3.3 N-P.   

			Genus Dushia Corrêa, 1963

			Dushia have uniformly colored black, brown, or orange bodies and white cephalic tips on both dorsal and ventral surfaces, with cephalic furrows, caudal cirrus, and ocelli absent. Unbranched proboscis (Hookabe et al., 2019, Hookabe et al., 2021).

			Dushia sp. AGT5643

			BIN: BOLD:AGT5643

			Material examined: One specimen, 24- BMACGNEM-00060, 10°48’01” N, 85°41’48” W, Playa Nance, intertidal rocky shore, 24/II/2024, MZUCR-38-01. 

			Description: Body length 11 mm.  Incomplete specimen with black body and white-tipped head (Fig. 9I); head shape retuse; ocelli absent; oral aperture white (Fig. 9I). 

			Remarks:  The species that presented a similar coloration pattern is D. wijnhoffae (see Hookabe et al., 2019) recorded in the Caribbean (Gonzalez-Cueto et al., 2014; Hookabe et al., 2019). The species is the most genetically related to the Costa Rican Pacific specimen with 82 % in BLAST. D. wijnhoffae as Dushia atra sensu Corrêa (1963) was collected on coralline sand under blocks of dead coral at high-water level (Hookabe et al., 2019). The p-distance for COI is between 0.21 and 0.24 compared with sequences in this genus (MST 2).  In BLAST (MST 1), it obtained ~82.6 % identity with Lineidae sp. CB050 & Micrura rubramaculosa, but were clustered apart in the NJ tree. Costa Rica specimens represent a new putative species.

			Genus Siphonenteron 

			Renier in Meneghini, 1847

			Siphonenteron sp. ADF0860

			BIN: BOLD:ADF0860

			Material examined: Two specimens, 17- BMACGNEM-00023, 10°51’16” N, 85°47’55”W, Potrero Grande mangrove, intertidal rocky and sand bottom, 31/III/2017, MZUCR-15-01; and 23-BMACGNEM-00047, 10°50’46” N, 85°47’13” W, Potrero Grande mangrove, intertidal muddy sand, 06/II/2023, MZUCR-29-02.

			Description: Body length 18 mm (Fig. 9L). With olive-green dorsal coloration and light yellow-green ventral (Fig. 9N). The dorsum is adorned with small white stripes and several white spots, which become increasingly dense toward the anterior region. A central olive-green line runs along the dorsum, flanked by two interrupted longitudinal white lines (Fig. 9M). In the posterior region, the worm is flattened, and the intestinal ceca are visible (Fig. 9L); the central line is olive-green and persists along the body, but with scarce white lines marks. Lateral cephalic slits extending to level of mouth (Fig. 9N).

			

			Remarks: Both specimens exhibit a dorsal line running longitudinally along their body. Several species of the genus Siphonenteron have this characteristic. In S. bilineatum Renier in Menighini, 1847, from the Adriatic Sea, the dorsal side is an intense, saturated red-brown, while the ventral side is a paler pinkish hue. A prominent white or pale yellow stripe with two brilliant white lines running longitudinally along the body from the head to the smoothly rounded posterior end (Menighini, 1847; Roe et al., 2007). In S. nakanoi Kajihara, Ganaha & Kohtsuka, 2022, from Japan, the dorsal is pale brown, with a single, white mid-dorsal stripe; pigmentation is less intense, faded in the center of the stripe. The anterior end possesses yellow spots (Kajihara, Ganaha et al., 2022). In Costa Rican specimens, the dorsum is an intense olive-green. The ventrum is light yellow-green, with a central olive-green line and two interrupted longitudinal white lines, as well as an anterior concentration of white spots. Resembling the general coloration pattern of Siphonenteron.  The adult of Siphonenteron sp. from Costa Rica shows a species level match to Siphonenteron sp. MOTU:ETP047 of Ellison (2025) that corresponds to sequences from larvae collected in Panama Bay (Malaskova et al., 2022). Ellison (2025) generated an ML tree that clustered the sequences of Malaskova et al. (2022) and a sequence of the present project BioMar-ACG forming a major clade is characterized by the presence of species of the genus Siphonenteron. NJ tree and BLAST analysis show that the sequences in the present study match (>99%) and have a p-distance of 0.002 with a larva (accession MN794622.1). The adult from Costa Rica (this study) are the same species as the larvae Siphonenteron sp.  MOTU:ETP047 (MST 1 and 2) from Malaskova et al. (2022). 

			Lineidae sp. ADY1244

			BIN: BOLD:ADY1244

			Material examined: Four specimens, 16- BMACGNEM-00013, 10°50’37” N, 85°56’47” W, Isla Las Golondrinas, subtidal mud, 77 m depth, 16/XI/2016, MZUCR-08-03; 16-BMACGNEM-00014, 10°50’36” N, 85°58’14” W, Isla San Pedrito, subtidal mud, 77 m depth, 16/XI/2016, MZUCR-09-01; 16-BMACGNEM-00015, 10°50’42.6”N, 85°54’58.7”W, Isla San José, subtidal mud, 72 m depth, 16/XI/2016, MZUCR-10-01; 16-BMACGNEM-00016, 10°50’42.6”N, 85°54’58.7”W, Isla San José, subtidal mud, 72 m depth, 16/XI/2016, MZUCR-10-02.

			Description: Body length ~8–11 mm, incomplete specimens. Nemerteans with red coloration (Fig. 10A). The head is distinguishable (lanceolate) (Fig. 10B) from the rest of the body by the cephalic slit lobes, prolonged (Fig. 10A), and with a pale-yellow border, including the tip of the head and proboscis pore (Fig. 10B). 

			Remarks: The morphological characteristics correspond to Cerebratulus. In the NJ tree for COI, the sequences 16-BMACGNEM-00013, 00014, 00015, and 00016 form a clade with an unidentified larvae Nemertea sp. RCMBAR2306 (88 %) and Cerebratulus sp. MOTU: ETP030 (accession OK081692) (84%), an adult from the Bay of Panama. The match is 87–88 % with Lineidae/Pilidiophora related sequences of adults and larvae in Maslakova et al. (2022) and Lineidae sp. MOTU: ETP024. But this last one species was clutered in other Cerebratulus clade in the NJ tree. The p-distance with these sequences is between 0.136 to 0.165 (MTS 2), Lineidae sp. ADY1244, resulting in a new putative species.

			Lineidae sp. BMAR3762-24

			Material examined: One specimen, 23-BMACGNEM-00058, 10°56’42” N, 85°49’05” W, Playa Pochote, subtidal rocks, 6 m depth, 17/IX/2023, MZUCR-36-01. 

			Description: Body length 13 mm, incomplete body specimen. Reddish-orange color mottled with brown pigmentation (Fig. 10C), dorsally and ventrally. A brown band separates the body from a cream-colored head bearing small orange dots (Fig. 10D, E). 

			

			Remarks: The Blast comparison shows a related species of unidentified Lineidae sp. MOTU: ETP025 (91.8 % match and p-distance of 0.11) from Panama Bay (MST 1). The specimen represents a new putative species. Lineidae sp. MOTU: ETP025 can be distinguished from Lineidae sp. BMAR3762-24 by its khaki-green dorsal mottling, particularly dense on the cephalic lobe (Ellison, 2025), contrasting with the reddish-orange and brown-mottled body and distinctly delimited cream-colored head of the specimen from Costa Rica. Represents a putative new species. 

			Lineidae sp. AGR7046

			BIN: BOLD:AGR7046

			Material examined: One specimen, 16-BMACGNEM-00017, 10°56’28.3”N 85°51’52.2” W, Playa Blanca, intertidal rocky shore, 14/II/2017, MZUCR-11-01.

			Description: Body length 11 mm. Incomplete specimen. This nemertean has long lateral cephalic slits (Fig. 10F), but at the level of the mouth. The coloration is reddish body with a whitish head (Fig. 10G).

			Remarks: Although specimen 16-BMACGNEM-00017 is clustered using the COI sequences with Cerebratulus sp. 349 from Sweden (Sundberg et al., 2010).  Using BLAST for COI, the best match is only 84.4% with a Cerebratulus from the Atlantic coast of the USA (MST 1). For the 16S, the Costa Rican specimen was clustered with Pseudomicrura afzelii Strand & Sundberg, 2011, a species distributed on the Swedish west coast (Strand & Sundberg, 2011). The best match (93.2%) using BLAST is with a larval stage specimens sampled by Maslakova et al. (2022) from Panama Bay (MST 1), with a p-distance < 0.07 (MST 1). At the moment it is designated as a new putative species in the family Lineidae. 

			Lineidae sp. BLPDF1357-19

			Material examined: One specimen, 17-BMACGNEM-00022, 10°56’38” N, 85°41’58” W, Cuajiniquil mangrove, intertidal mud, 15/II/2017, MZUCR-14-01. 

			Description:  Large size nemertean of about 20 cm length, with vivid red-orange body (Fig. 10H) and a pale cream anterior region including the head (Fig. 10I). Pale cream lateral borders of the body. The anterior part of the body is cylindrical and flattened in the rest of the body. A small caudal cirrus.  Cephalic slits end before the beginning of the mouth (Fig. 10J). 

			Remarks: The COI and 16S sequences of the specimen from Costa Rica were clustered with Zygeupolia sequences from a specimen collected by Norenburg in Florida (Andrade et al., 2012). The genus Zygeupolia and its two valid species were described in the absence of longitudinal cephalic slits (Punnett, 1901; Thompson, 1900). Coe (1895) explicitly noted no slits in Z. rubens, only an inconspicuous pit for the opening of side organs. The specimen from Costa Rica has evident cephalic slits. Other species related in NJ trees and with 87.2 % match in BLAST for COI was Cerebratulus formosus, and for the 16S sequence the best match with a 95.6 % was an unidentified Lineidae (Lineidae sp. MOTU: ETP049) from the Pacific coast of Panama. In BOLD, the similarity between COI sequences is 89.29%.  Both species showed a similar aspect, but different coloration, more brownish in Panama, based on images (BOLD:AFR5954) and Ellison (2025). Ellison (2025) suggested the species from Panama in the genus Zygeupolia, but mentioned the presence of shallow lateral slits. A morphological study comparing specimens from Central America with those of Zygeupolia from Fort Pierce, Florida, is needed to confirm the identification or include a redescription for this genus. The specimen from Costa Rica is similar to Lineidae sp. ETP049 of Panama but is a different new putative species. 

			Lineidae sp. BMAR3939-24

			Material examined: One specimen, 23-BMACGNEM-00052, 10°50’28” N, 85°47’17” W, Playa Cactus, Potrero Grande, sandy beach, intertidal, 8/II/2023, MZUCR-32-01.

			Description: Body length 3 mm in length. Ribbon worm with an anterior pale cream color to a pale pinkish tone in the rest of the body (Fig. 10K). The cephalic lobe is pointed (Fig. 10L).

			Remarks: The 16S sequence was clustered with Micrura and Cerebratulus longiceps. The most similar sequences by BLAST are from the genus Cerebratulus, but only with ~84.5% match and p-distances ~0.16 (MST 1). Until more specimens are recollected, it is only identified as a new putative species within the family Lineidae.

			Lineidae sp. BMAR3363-22

			Material examined: One specimen, 22- BMACGNEM-00039, 10°58’55” N, 85°42’14” W, Bajo Chaca, subtidal rocks, 4 m depth, 21/V/2022, MZUCR-26-01.

			Description: Body length 40 mm. Ribbon worms with a body of uniform dark brown color (Fig. 10M). Short caudal cirrus (Fig. 10M). The anterior tip of the head is white on the dorsal and ventral surfaces (Fig. 10N). Cephalic slits end before the beginning of the mouth (Fig. 10N).  

			Remarks: The best match (~89 %) in BLAST (MST1) and p-distance of ~0.14 (MST 2) is with unidentified adults of Lineidae from Bocas del Toro, Caribbean Sea, Panama sampled by Maslakova et al. (2022). The present specimen was clustered with these lineids and with Micrura akkeshiensis Yamaoka, 1940, from Japan, and other two unidentified species of Micrura in the NJ tree for the 16S, one from the Caribbean. M. akkeshiensis has a cream-colored body based in picture in WORMs (Norenburg et al., 2026), and the Micrura of the Caribbean of Panama is shown with orange coloration in Fig. 1 of Kvist et al. (2014), in contrast with the dark uniform color of the present specimen. The specimen is a lineid related to part of the species in the non-monophyletic genus Micrura (Kvist et al., 2014). Ellison (2025) described two Pacific species with orange coloration and discussed their relationship to the same Caribbean lineids and several Micrura species, based on COI sequences. While the species in Costa Rica needs more research to obtain a COI sequence, its dark coloration evidently indicates it is another species. It is a new putative species from the Central American Pacific Coast.

			Lineidae sp. ADE1361

			BIN: BOLD:ADE1361

			Material examined: Two specimens, 16- BMACGNEM-00007, 10°51’46” N, 85°55’47” W, Isla Catalina, subtidal mud, 14/XI/2016, 62 m depth, MZUCR-05-01; 16-BMACGNEM-00010, 10°50’26” N, 85°50’48” W, Isla Colorada, subtidal mud, 57 m depth, 15/XI/2016, MZUCR-07-01.

			Description:  Body length 24 mm in a complete specimen (16-BMACGNEM-00010). The head tip is whitish, with a change to pink-red coloration on the rest of the body (Fig. 10O). Visible cephalic slits extend to the level of the mouth (Fig. 10O). Lateral margins are evident from the anterior region to the end of the body (Fig. 10O).  The caudal cirrus is slender and short (Fig. 10P).

			Remarks: BLAST analysis (MST 1) shows that the sequences in the present study match 99.5% with a p-distance of 0.007 (MST 2) with the accession MN794646 for a larva with picture in BOLD (ABBAI1733-16). It also matches ~97 % (p-distance <0.035) with accessions OK081387 and OK081574.1 for adult Lineidae sp. MOTU: ETP020 collected in Panama Bay by Ellison (2025); and Malaskova et al. (2022). Both are in the same BIN: BOLD:ADE1361 and correspond to the same species.

			Lineidae sp. ADY1604

			BIN: BOLD:ADY1604

			Material examined: One specimen, 16-BMACGNEM-00009, 10°56’22.2”N, 85°43’55.6”W, Bahía Hachal, subtidal mud, 09/VI/2016, 3 m depth, MZUCR-03-04.

			Description:  Body length 18 mm. Head whitish (Fig. 10Q, S), midbody red, and caudal region white and flattened (Fig. 10Q). With a small caudal cirrus (Fig. 10R).

			Remarks: Morphologically like Lineidae sp. ADE1361 but a different species. Using BLAST, the similarity is ~92 % with a Lineidae MOTU: ETP020 from Panama (Ellison, 2025; Malaskova et al., 2022). The specimen represents a new putative species. 

			Lineidae sp. AFG5942

			BIN: BOLD:AFG5942

			Material examined: Two specimens, 19- BMACGNEM-00032, 10°51’43” N, 85°54’25” W, Isla Cocinera, subtidal mud, 4 m depth, 8/XII/2019, MZUCR-20-02; and 23-BMACGNEM-00057, 10°51’32” N, 85°55’23” W, Bajo Pochote, subtidal rocks and sand, 12 m depth, 16/IX/2023, MZUCR-35-02.

			Description: Body length 9 mm. Incomplete specimens with orange or pink color (Fig. 10T); head not pointed, lateral cephalic furrows. Ocelli absent (Fig. 10T).

			Remarks: Using BLAST, only 85 % sequence similarity was found with an unidentified Lineidae from Oman for both genetic markers (MST 1, Malaskova et al., 2025).  The NJ tree for COI groups with Dushia and Notospermus, and the 16S with some Cerebratulus and Gorgorhynchus but the p- distances are > 0.18 compared with sequences of these species (MST 2). More specimens are needed for a definitive species identification, but represents a new putative species.

			Lineidae sp. AGG4342

			BIN: BOLD:AGG4342

			Material examined: 23-BMACGNEM-00051, 10°50’45.6”N 85°47’18.2”W, Potrero Grande, sandy beach, intertidal, 6/II/2023; MZUCR

			Description: Body length approximately 20 mm; specimen incomplete (Fig. 10U). Body slender, with a pointed head. The body is light brown to cream. Ocelli absent. 

			Remarks: Using BLAST, the sequences were only associated at ~87% (MST 1) with an unidentified nemertean from the San Juan Islands, USA (MH242860.1). The NJ tree is not informative, only showing that this lineid forms a clade with the following two similar nemerteans. Represent a new putative species.

			Lineidae sp. AGT5642

			BIN: BOLD:AGT5642

			Material examined: 24-BMACGNEM-00066, 10°48’19” N, 85°42’01” W, Playa Nance, sandy beach, intertidal, 24/II/2024, MZUCR-38-07.

			Description: Body slender, external morphology similar to that of Lineidae sp. AGG4342. No ocelli present (Fig. 10V).

			Remarks: Using BLAST, the sequences were only associated at ~85% (MST 1) with an unidentified nemertean from Oman (PP834774.1). Represent a new putative species.

			Lineidae sp. AGG4341

			BIN: BOLD:AGG4341

			Material examined: 23-BMACGNEM-00053, 10°50’46” N, 85°47’17” W, Potrero Grande, sandy beach, intertidal, 8/II/2023, MZUCR-33-01

			Description: External morphology similar to that of Lineidae sp. AGG4342. Body slender, two conspicuous white spots present on the head (Fig. 10W).

			Remarks: BLAST results showed only ~85% similarity (MST 1) to the genus Cerebratulus, Corsoua, or Lineus (MST 1), preventing reliable assignment to any of these genera. Represent a new putative species.

			Lineidae sp. AGT5647

			BIN: BOLD:AGT5647

			Material examined: One specimen, 23-BMACGNEM-00054, 10°51’13.3”N, 85°47’47.0”W, Potrero Grande, sandy beach, intertidal, 8/II/2023, MZUCR-33-02.

			Description: Body length 15 mm. Specimen incomplete (Fig. 10X). Body olive brown, with the anterior tip of the head whitish.  Cephalic slits end at the level of the mouth end (Fig. 10Y). 

			Remarks: Using BLAST, the specimen is 89 % similar to a sequence from an unidentified nemertean from San Juan Islands, USA (MH242860.1) (MST1).  Represent a new putative species.

			DISCUSSION

			The nemertean diversity reported in this study comprises 26 OTUs, including 17 putative new species from Costa Rica and nine previously found in Panama (Ellison 2025; Malaskova et al. 2022). The nemerteans found correspond to five hoplonemertean species, two of Valenciniidae, and 19 of Lineidae. Genera such as Cerebratulus, Archimicrura, and Dushia represent new records for the Pacific of Central America. Other records, such as Siphonenteron and Tetrastemma, require more sampling, describe their morphology better, and conduct additional genetic analyses. In Panama, some genera, such as Ototyphlonemertes, show divergence between Atlantic and Pacific species through vicariance caused by the closure of the Central American isthmus (Leasi et al. 2016). In this way, sampling biodiversity in the Central American region and on both coasts can increase the nemertean biodiversity records and the discovery of putative species. 

			Nine of the species found are the same ones that occur on the Pacific coast of Panama, previously found by Malaskova et al. (2022) and Ellison (2025), such as Poseidonemertes spp. The genetic evidence and external characters support the hypothesis that the Costa Rican specimens of Eureptantia sp. AFG3208 and Reptantia sp. ETP080 of Ellison (2025) represent a new species for the Pacific coast of Central America, separate from similar Reptantia reported from the Caribbean Sea (Malaskova et al., 2022). The same situation occurs with Valencinidae, where Baseodiscus species match two species previously found in Panama (Ellison, 2025). One is similar to B. mexicanus and represents a cryptic species and the other a new species shared between both countries. Others correspond to the same genus but have sufficient genetic distance to represent different species, for example, Amphiporus sp. ADL0452 and Amphiporus sp. MOTU: ETP034 (Malaskova et al., 2022). 

			Other genera or species mentioned by Coe (1940), Coe (1944), and Malaskova et al. (2022) with presence in the Eastern Tropical Pacific that were not found during the present study in the Pacific coast of Costa Rica are: Carinoma, Cephalothrix, and Cephalotrichella (Paleonemertea); Lineus atrocaeruleus, Emplectonema gracile, Euborlasia hancocki (Heteronemertea); Hubrechtella (Hubrechtiiformes); and Tetranemertes, Zygonemertes, Nemertellina, Ototyphlonemertes (with six species), Planktonemertes agassizii, Dinonemertes mollis, and Nectonemertes pelagica. With more sampling, the observed biodiversity can increase. 

			In nemertean genetic databases, identical sequences may be associated with disparate taxonomic labels because of misidentification and/or mislabeling (Sundberg, Kvist et al., 2016; Sundberg, Andrade et al., 2016). A modest amount of a priori knowledge of the taxonomy is needed to identify unknown samples using a barcoding approach (Sundberg, Kvist et al., 2016). For these reasons, it is relevant to link the sequence to images of live specimens and to the primarily morphological details in the database or the associated descriptions in publications (Alfaya et al., 2023). 

			It is very useful to improve the identification, use and inspection of phylogenetic trees based on well-aligned sequences (Kvist et al., 2014), especially by incorporating corroborating sources, voucher specimens, and not relying solely on comparisons with the most similar sequence. In most cases, unpublished sequences are only labeled as Nemertea or higher taxonomic names. Other situations that limit the establishment of formal names occur in the family Lineidae because genera such as Lineus, Cerebratulus, and Micrura, for example, have been found to be polyphyletic in several taxonomic studies (Andrade et al., 2012). Kajihara, Ganaha et al. (2022) discuss this situation, resulting in a genus divided into several small clades, and propose the extreme solution of establishing Lineus as a single genus for the family Lineidae. For these reasons, thirteen records in the present study were only referred to as Lineidae sp. due to the low genetic similarity within the identified sequences in GenBank.  However, for several species, DNA barcoding helped corroborate or guide taxonomic identification, as noted by Sundberg, Kvist et al. (2016).   

			The DNA barcoding and digital photography approach can be replicated in other localities across Costa Rica and Latin America to establish the distribution of ribbon worm species. Only with a concerted effort by the scientific community to increase the accessibility of biological information and data can taxonomy and conservation advance. 
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			Primers used in PCR reactions.
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							Primer

						
							
							Sequence (5’ → 3’)

						
							
							Reference

						
					

					
							
							COI

						
							
							polyLCO (Forward)

						
							
							GAYTATWTTCAACAAATCATAAAGATATTGG

						
							
							Carr et al. (2011)

						
					

					
							
							polyHCO (Reverse)

						
							
							TAMACTTCWGGGTGACCAAARAATCA

						
							
							Carr et al. (2011)

						
					

					
							
							C_LepFolF cocktail (Forward): LepF1 + LCO1490

						
							
							Jones et al. (2013)

						
					

					
							
							C_LepFolR cocktail (Reverse): LepR1 + HCO2198

						
							
							Jones et al. (2013)

						
					

					
							
							LCO1490

						
							
							GGTCAACAAATCATAAAGATATTGG

						
							
							Folmer et al. (1994)

						
					

					
							
							HCO2198

						
							
							TAAACTTCAGGGTGACCAAAAAATCA

						
							
							Folmer et al. (1994)

						
					

					
							
							LepF1

						
							
							ATTCAACCAATCATAAAGATAT

						
							
							Hebert et al. (2004)

						
					

					
							
							LepR1

						
							
							TAAACTTCTGGATGTCCAAAAA

						
							
							Hebert et al. (2004)

						
					

					
							
							MLepF1 (Forward)

						
							
							GCTTTCCCACGAATAAATAATA

						
							
							Hajibabaei et al. (2006)

						
					

					
							
							MLepR2 (Reverse)

						
							
							GTTCAWCCWGTWCCWGCYCCATTTTC

						
							
							Hebert et al. (2013)

						
					

					
							
							16S

						
							
							16Sar-5’ (Forward)

						
							
							CGCCTGTTTATCAAAAACAT

						
							
							Händeler et al. (2009), Palumbi (1996)

						
					

					
							
							16Sbr-3’ (Reverse)

						
							
							CCGGTCTGAACTCAGATCACGT

						
							
							Händeler et al. (2009), Palumbi (1996)
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			Fig. 1. Taxon ID trees generated from BOLD workbench to show the similarity between the sequences of specimens of nemertean of BioMar-ACG project based on COI (A) and 16S (B) genetic markers. K2P with MUSCLE alignment by neighbor-joining linkage. 
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			Fig. 2. Neighbor-joining (NJ) trees for species identification based on COI markers for representative OTU sequences with genus identification of Hoplonemertea from GenBank and sequences of the BioMar-ACG project. Numerals are nodal support values (%) based on 1000 bootstrap replicates. The complete NJ tree is available in interactive PDF and Newick format and archived permanently in Zenodo (https://doi.org/10.5281/zenodo.22850265).
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			Fig. 3. Neighbor-joining (NJ) trees for species identification based on 16S markers for representative OTU sequences with genus identification of Hoplonemertea from GenBank and sequences of the BioMar-ACG project. Numerals are nodal support values (%) based on 1000 bootstrap replicates. The complete NJ tree is available in PDF and Newick format and archived permanently in Zenodo (https://doi.org/10.5281/zenodo.22922409).
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			Fig. 4. Hoplonemertea from Área de Conservación Guanacaste, Costa Rica. Entire body views of living specimens showing natural coloration and morphology details from fixed specimens: Nipponnemertes sp. BMAR3218-22, A: entire body, B: dorsal detail of the head (living specimen), C: armed proboscis, D: detail of the stylets (fixed specimen); Poseidonemertes sp. AAY3149, E: entire body (living specimen), F: two ocelli in tip of the head, G: armed proboscis, H: detail of the stylets (fixed specimen); Tetrastemma sp. AGR7045, I: entire body (living specimen), J: dorsal detail of the head (fixed specimen); Amphiporus sp. ADL0452, K: small ocelli row in lateral side of the head (fixed specimen), L: entire body (living specimen); Eureptantia sp. AFG3208, M: papillate proboscis; N: dorsal detail of the head, O: cephalic slits with secondary furrows (fixed specimen), P: entire body (living specimen). Photos: E, I, L, P: Gilberth Ampié.
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			Fig. 5. Neighbor-joining (NJ) trees for species identification based on A) COI and B) 16S markers for representative sequences of different species of the genus Baseodiscus from GenBank and sequences of the BioMar-ACG project. Numerals are nodal support values (%) based on 1000 bootstrap replicates.  The complete NJ tree is available in PDF and Newick format and archived permanently in Zenodo (COI: https://doi.org/10.5281/zenodo.22863321 and 16S: https://doi.org/10.5281/zenodo.22866108).
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			Fig. 6. Baseodiscus species from Área de Conservación Guanacaste, Costa Rica: Baseodiscus sp. AFR1428, A: entire body of a living specimen, B: ventral detail of the head of a preserved specimen; Baseodiscus sp. ADL0021, C: entire body, D: entire body of a preserved specimen, E: dorsal detail of the head of a living specimen. Photos: A, C, D, E: Gilberth Ampié. 

		

		
			
				[image: ]
			

		

		
			Fig. 7. Neighbor-joining (NJ) trees for species identification based on COI markers for representative OTU sequences with genus identification of Lineidae from GenBank and sequences of the BioMar-ACG project. Numerals are nodal support values (%) based on 1000 bootstrap replicates. The complete NJ tree is available in PDF and Newick format and archived permanently in Zenodo (https://doi.org/10.5281/zenodo.22853776).
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			Fig. 8. Neighbor-joining (NJ) trees for species identification based on 16S markers for representative OTU sequences with genus identification of Lineidae from GenBank and sequences of the BioMar-ACG project. Numerals are nodal support values (%) based on 1 000 bootstrap replicates.  The complete phylogenetic tree is available in PDF and Newick format and archived permanently in Zenodo (https://doi.org/10.5281/zenodo.23285863).
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			Fig. 9. Lineidae from Área de Conservación Guanacaste, Costa Rica. Entire body views of living specimens showing natural coloration: Cerebratulus sp. ADY0932, A: head dorsal view, B: head lateral view with a cephalic slit, and C: caudal cirrus (living specimen). Cerebratulus sp. BLPDF1646-19, D: entire body lateral view, E: caudal cirrus, and E: head dorsal and ventral view (living specimen). Archimicrura sp. AEC7943, G: entire body, H: cephalic slit and mouth (fixed specimen). Dushia sp. AGT5643, I: Anterior body region and head ventral view (living specimen). Notospermus sp. BMAR3220-22, J: relaxed specimen, K: a contracted specimen. Siphonenteron sp. ADF0860, L: body of a fragmented specimen, M: dorsum, flanked by two interrupted longitudinal white lines, N: olive-green dorsal coloration and light yellow-green ventral (living specimen). Photos: Gilberth Ampié.
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			Fig. 10. Lineidae from Área de Conservación Guanacaste, Costa Rica. Entire body views of living specimens showing natural coloration: Lineidae sp. ADY1244, A: Anterior region dorsal view, B: head ventral view with cephalic slit lobes and proboscis pore (living specimen).  Lineidae sp. BMAR3762-24, C: anterior body and head in dorsal view (living specimen), D:  head lateral view with a cephalic slit, and E: head in ventral view (fixed specimen). Lineidae sp. AGR7046, F: head with cephalic slits longitudinal, G: anterior region dorsal view (living specimen). Lineidae sp. BLPDF1357-19, H: entire body, I: head dorsal view (living specimen), J: lateral cephalic slits and ventral mouth (fixed specimen).  Lineidae sp. BMAR3939-24, K: entire body, L: head (living specimen). Lineidae sp. BMAR3363-22, M: entire body, N: ventral view of the head (living specimen). Lineidae sp. ADE1361, O: entire body, P: caudal cirrus (living specimen). Lineidae sp. ADY1604, Q: entire body, R: caudal cirrus, S: head dorsal view (living specimen). Lineidae sp. AFG5942, T: head dorsal view (living specimen). Lineidae sp. AGT5642, U: anterior region in dorsal view (living specimen). Lineidae sp. AGG4342, V: anterior region in dorsal view (living specimen). Lineidae sp. AGG4341, W: anterior region in dorsal view(living specimen). Lineidae sp. AGT5647, X: anterior body region in lateral view (living specimen), Y: detail of head in dorsal and ventral view (fixed specimen). Photos: A, B, C, F, G, H, I, K, M, O-X:  Gilberth Ampié.
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ABSTRACT
Introduction: Nemertea is a phylum of invertebrates commonly found in marine habitats; however, knowledge
of the species in the Eastern Tropical Pacific is scarce. The study of their morphological characteristics, such as
coloration patterns and head-region structures, together with genetic data, can help to discriminate between spe-
cies and increase the understanding of regional biodiversity.
Objective: The objective of the present study is to create an inventory of nemertean species along the Pacific coast
of Area de Conservacién Guanacaste, Costa Rica.
Methods: Specimens were collected from the intertidal and subtidal zones, mangrove forests, and sediment or
rocky substrates using manual techniques or sediment corers and van Veen grabs. The specimens were photo-
graphed in vivo. Tissue samples were stored in 95 % ethanol for DNA barcoding using mitochondrial 165 and
cytochrome ¢ oxidase I (COI) genes. The specimens were identified using the BLAST, Neighbor-Joining trees,
and published descriptions and taxonomic keys.
Results: Of the 46 specimens collected at several marine habitats, a total of 26 putative species (Operational
Taxonomical Units) were found. Five species correspond to hoplonemerteans, belonging to the genera
Tetrastemma, Poseidonemertes, and Nipponnemertes. The other 21 species are heteronemerteans of the fami-
lies Valenciniidae (two species in the genus Baseodiscus) and Lineidae (19 species in the genera Archimicrura,
Cerebratulus, and Notospermus). Of these nemertean records, 17 may represent new species. The other nine
records match species from the Pacific of Panama.
Conclusions: The present study increases the known biodiversity of Costa Rica and can help future nemertean
research in the Eastern Tropical Pacific by providing access to DNA sequences and images of the 26 nemertean
species.

Key words: Ribbon worms; Nemertea; new records; DNA barcoding; species richness.

RESUMEN
Algunos nemertinos de la costa de Guanacaste, Pacifico Norte de Costa Rica

Introduccién: Nemertea es un filo de invertebrados que se encuentra comanmente en habitats marinos; sin
embargo, el conocimiento sobre las especies del Pacifico Tropical Oriental es escaso. El estudio de las caracterfs-
ticas morfolgicas, como los patrones de coloracion y los aspectos de la region cefilica, junto con la informacion
genética, puede ayudar a discriminar entre especies y aumentar el conocimiento sobre la biodiversidad regional.
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