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	ABSTRACT. Introduction: Elasmobranchs are particularly susceptible to handling-related impacts, making careful management essential to avoid excessive physical trauma and stress. In pregnant females, capture may trigger induced parturition, which is generally considered abortion because survival rates have not been evaluated. Objective: To document and describe capture-induced parturition events in rays and their implications for the protocols used during monitoring efforts. Methods: In 2022 and 2024, we documented three cases of capture-induced parturition involving three ray species in El Jobo, Pacific of Costa Rica. We captured pregnant females using hand nets while snorkeling and transported them to shore to record morphological data before subsequently releasing them. Results: We recorded three capture-induced parturition events, in Urobatis pardalis, Urotrygon rogersi, and Gymnura crebripunctata. Pup size suggested that all females were in the final stage of gestation. Unlike most previous reports, we released all females and pups in apparently good condition, representing rarely documented cases in which both mothers and premature pups survived following stress-related parturition. Conclusion: These findings suggest that rapid release combined with minimal handling procedures may improve the likelihood of survival for premature pups at certain stages of gestational development. 

	Keywords: batoids, Central America, conservation, monitoring protocols, premature birth, stress response.

	RESUMEN. “Parto inducido por la captura en tres especies de rayas: supervivencia materna y de las crías, e implicaciones prácticas para su manipulación”. Introducción: los elasmobranquios son particularmente susceptibles a impactos por manipulación, por lo que su manejo implica tener un gran cuidado para evitar un exceso de trauma físico y estrés. En hembras grávidas, su captura puede desencadenar partos inducidos, considerados como abortos, ya que la tasa de supervivencia no ha sido evaluada. Objetivo: documentar y describir los eventos de partos inducidos en rayas y sus implicaciones para los protocolos utilizados durante esfuerzos de monitoreo. Métodos: en 2022 y 2024,  documentamos tres casos de partos inducidos por captura en tres especies de rayas en El Jobo, Pacífico de Costa Rica. Capturamos hembras preñadas con redes de mano mediante esnórquel, las cuales trasladamos a la costa para registrar datos morfológicos y ser liberadas posteriormente. Resultados: registramos tres eventos de partos inducidos por captura en Urobatis pardalis, Urotrygon rogersi y en Gymnura crebripunctata. El tamaño de las crías sugiere que todas se encontraban en la última etapa de su desarrollo gestacional. A diferencia de la mayoría de los registros previos, liberamos todas las hembras y crías en aparente buena condición, representando casos raramente documentados en los que tanto las hembras como las crías prematuras sobreviven después de un parto asociado al estrés. Conclusión: estos hallazgos sugieren que la liberación rápida junto con un procedimiento de manipulación mínima podría mejorar la probabilidad de supervivencia de crías prematuras en determinadas etapas del desarrollo gestacional.

	Palabras clave: batoideos, América Central, conservación, protocolos de monitoreo, parto prematuro, respuesta al estrés.

	

	 

	The manipulation of elasmobranchs (sharks, rays and skates) for scientific purposes, especially when they are removed from their natural habitats, implies great care to avoid excess of physical trauma and stress (Marshall, 2004). Elasmobranchs are particularly susceptible to handling-related impacts and can display physiological stress as a response to noxious stimuli (Rose, 2002; Smith et al., 2004; Stamper, 2004). For example, one documented response of pregnant females to capture-related stress is capture-induced parturition (Adams et al., 2018). Early births can severely compromise the survival of the offspring, as they are often underdeveloped and smaller in size, making them less likely to survive (Adams et al., 2018).

	Capture-induced parturition has been proposed as the appropriate term for premature birth or abortion of the offspring triggered by capture (Adams et al., 2018). However, although some near-term offspring may be born alive, capture-induced parturition events have been suggested to be treated as abortions until post-parturition mortality can be estimated, following a precautionary approach (Adams et al., 2018; Lauck et al., 1998). The frequency and impacts of capture-induced parturition and capture-induced abortion in elasmobranchs remain unclear, and despite that these events are not a novel phenomenon, they have not been thoroughly studied or quantified (Adams et al., 2018; Wosnick et al., 2018). For instance, Orrell et al. (2025) exhaustively reviewed the varied current methods, best practices and recommendations for ray and skates research, but did not integrate protocols on how to handle gravid females or pre-term parturition events. Thus, an assessment of the survival of near-term embryos birth under capture-induced parturition in elasmobranchs is needed (Adams et al., 2018). The survival rate of the offspring could be expected to be higher as the larger the size of the offspring (i.e., more complete development), however, information about birth is still lacking for several elasmobranch species to be used as a point of reference.

	Recent studies estimate that one-third of sharks and ray species are at risk of extinction (Dulvy et al., 2021). In Costa Rica, where ecological knowledge of elasmobranchs remains limited (Espinoza et al., 2020), 93 species have been confirmed to occur in the country, of which nearly half were classified as Data Deficient in 2018 (Espinoza et al., 2018). In El Jobo, a small fishing town located in the northernmost peninsula of the Pacific coast of Costa Rica (11,016034, -85,725141) (Fig. 1), rays are not directly targeted by fisheries; however partial carcasses or rostra are occasionally found along Manzanillo Beach (11,007724, 2-85,732562), where fishing boats are docked. El Jobo is a region known to be influenced by upwelling events (Cortés, 2016; Fiedler, 2002) and harbors a diverse assemblage of batoids (rays and skates) with 20 species (Equipo Tora Carey, El Jobo, unpubl. data). Preliminary data also shows that in El Jobo pregnant and non-pregnant rays (e.g. Urobatis pardalis, Urotrygon asterias, U. rogersi, U. cimar, and Gymnura crebripunctata) can be found year-round (Equipo Tora Carey, El Jobo, personal communication); highlighting the need for further studies in the area. Specifically, the recurrent occurrence of neonates and young-of-the-year individuals raises the question of whether El Jobo could be serving as a residence and nursery area for different ray species. 
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	Fig. 1. Monitored beaches at El Jobo, northern Pacific of Costa Rica.

	 

	Since 2018, with the exception of 2020 due to the COVID-19 pandemic, we have conducted weekly local monitoring in El Jobo to estimate the species diversity, abundance, size and sex ratios. We follow a complete protocol, starting by capturing rays with hand nets while snorkeling (e.g. Davy et al., 2015; Orrell et al., 2025; Rosa et al., 2010). The hand nets are ~80cm long, with an opening diameter of ~40cm. After capture, we transport each ray immediately to the shore, taking roughly ~5min depending on the distance from the capture site. We then place the rays in plastic containers with fresh seawater under shaded conditions. We identify all individuals by species and sex, and collect morphometric data (disc width, disc length, total length, clasper size for males, and weight). We do not use internal or external tags. We also take complementary photos of the complete body of each individual to construct a repository of pictures of all manipulated individuals. When we observe signs of stress (e.g. rapid or low-rate breathing, or exhibiting agitated swimming), we do not take measurements in situ. We limit handling time to a maximum of ~10min per individual, and once we complete data collection, we promptly release the rays back into the water. Additionally, when we need ex situ measurements, we use the ImageJ software (Rasband, 2012) and the photographs to estimate the Disc Width (DW). We perform each ex situ measurement three times and estimate the average between measurements (TABLE 1). 

	From these monitoring events, we documented three capture-induced parturition events in three species of rays in Manzanillo Beach. The first parturition event occurred in the leopard round ray Urobatis pardalis Del Moral-Flores, Angulo, Lopez & Bussing 2015 on October 14th, 2022 (Fig. 2a), resulting in two pre-term pups. Following, on March 2nd, 2024, we documented two parturition events, one in a Roger’s round ray Urotrygon rogersi Jordan & Starks, 1895 (Fig. 2b, c) and other in the Mazatlán butterfly ray Gymnura crebripunctata Peters 1869 (Fig. 2d), with two and four pre-term pups respectively. All parturition events occurred on shore during the manipulation of the mothers.
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	Fig. 2. Capture-induced parturition events documented for three species of rays in El Jobo, Guanacaste. (a) Urobatis pardalis; (b, c) Urotrygon rogersi; (d) Gymnura crebripunctata.

	 

	The Disc Width size for the U. pardalis mother was 22,3cm, whereas for U. rogersi was 28,5cm. Size estimation for the G. crebripunctata mother could not be obtained since no photographic evidence was taken. Unlike most reports in which offspring subsequently died (e.g. Adams et al., 2018; Garrone-Neto, 2010), following Benoît et al. (2010) and Davis (2010) we observed all pups and mothers in apparent good condition. Shortly after birth, we released all mothers and pups close to where the mothers were captured.

	 

	 

	TABLE 1

	Summary of average size DW for each pre-term pup that we measured ex situ, additional minimum size that we reported during other monitoring events, and lower size reported in literature if available. 

	
		
				Common name

				Scientific name

				Average Disc Width measured ex situ (cm)

				Minimum Disc Width recorded during other monitoring events (cm) 

				Smallest Disc Width reported in the literature (cm)

				Reference

		

		
				Leopard round ray

				Urobatis pardalis

				6,7

				9,5

				NA*

				Del Moral-Flores et al. (2015)

		

		
				Roger’s round ray

				Urotrygon rogersi

				9,0

				10

				7,5

				Mejía‐Falla et al. (2012)

		

		
				Mazatlan butterfly ray

				Gymnura crebripunctata

				30,0

				17,5

				29

				Smith et al. (2009)

		

		
				Gymnura crebripunctata

				22,9

		

	

	 

	 

	 

	 

	* NA: value corresponds to embryos

	 

	Until more evidence is available, we suggest that the sizes reported here may serve as preliminary reference values from cases in which pre-term pups were born alive following capture-induced parturition (TABLE 1), while emphasizing the importance of prompt release and minimal handling when similar events occur (Orrell et al., 2025). Our observations also support the distinction proposed by Adams et al. (2018) between capture-induced parturition and capture-induced abortion, as the latter may not adequately describe cases in which near-term pups are born alive. However, in the case of G. crebripunctata, the size of natural birth (i.e. no human interaction) could be even lower, since in previous monitoring events a smaller ray was captured (TABLE 1). In the case of U. rogersi, the lower size at birth has been reported to be 7,5 and 8,2cm for females and males, respectively (TABLE 1) (Mejía‐Falla et al., 2012). For U. pardalis the smallest DW reported has been 5cm (Del Moral-Flores et al., 2015); however, these measurements came from embryos with no mention if they were given to birth.

	In the case of U. pardalis and U. rogersi pre-term pups had cartilage horn-like structures in the upper margin of the spiracles due to incomplete gestation. For the Haller’s round ray Urobatis halleri (Cooper, 1863), these horn-like structures have been described by Babel (1966) to be found in fetuses on the middle of the gestation (about 45 days). These structures become elongated and free at their posterior tip at two months, reaching their greatest proportion at full term, and are reabsorbed after parturition. In this sense, with the sizes and these horn-like structures, it is likely that the pre-term pups of U. pardalis and U. rogersi could have been almost in the final stages of their gestational development. 

	Considering the nature of this report, we provide observations of living near-term pups following capture-induced parturition, including information on their size and developmental condition at release. Although all pups were alive and in apparent good condition when released, further studies using individual tagging or tracking are needed to determine their survival after release, and whether developmental stage or body size influences survival following capture-induced parturition. Since most of the reports of capture-induced parturition events for shark and rays come from direct or incidental fishing (Adams et al., 2018), relatively little is known about the influence of stress in these capture-induced birth events. Future studies could combine assessments of maternal physiological stress, including hormonal responses (Guida et al., 2017), with direct evaluation of pup condition and post-release condition.

	Given that capture-induced parturition events are more frequent in rays with larger size due to the high maternal investment (Guida et al., 2017), monitoring protocols should include alternative procedures to reduce stress in pregnant females that cannot be released promptly. To reduce the time females and pups are exposed to stress, photographs with size scales could be used for subsequent size estimation as done here, or to evaluate other individual aspects ex situ. For example, pictures taken during our monitoring efforts have served to document possible cases of anophthalmia (i.e. total or partial absence of eyes) or ocular affections (Argüello-Rojas et al., 2026b), other body malformations (Equipo Tora Carey, El Jobo, unpubl. data), and colour abnormalities (Argüello-Rojas et al., 2026a). Furthermore, these pictures allow us to assess the use of Photo-ID as an analog, non-invasive tagging technique (Argüello-Rojas et al., 2026a; Fallas-Madrigal et al., 2021; McIvor et al., 2024). Ultimately, advancing our understanding of capture-induced parturition in elasmobranchs will not only enhance animal welfare practices but also contribute significantly to the refinement of management strategies for this vulnerable group.
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