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Abstract. Records of cephalochordates, also known as lancelets, are rare in the Gulf of Mexico and the 
Caribbean Sea. In this work, we present evidence of the presence of Asymmetron lucayanum Andrews, 1893 
(Amphioxiformes, Branchiostomatidae) on Cozumel Island, Mexico. This species was identified based on 12 
specimens (5.36–9.99 mm in total length) that were collected a sandy beach between March and August 
of 2024. It is characterized by having 55–63 myotomes. Data on its morphology and meristics are provided. 
This is the first confirmed record of this species in Mexico.
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INTRODUCTION
The cephalochordates, also known as lancelets or amphioxus, are a group defined by several autapomor‑
phies, including the presence of asymmetric larvae and developed oral cirri, among others (Stach 2008). 
Currently, 30 species are recognized and grouped into three genera: Asymmetron Andrew, 1893, Branchiosto-
ma Costa, 1834, and Epigonichthys Peters, 1876. These are all within the family Branchiostomatidae (Madrid 
Concepcion et al. 2025). The genus Asymmetron comprises only two species and is characterized by a uro‑
styloid caudal process and gonads that are only developed on the right side (Nishikawa 2004).

Four species of cephalochordates have been recorded in Mexico: Branchiostoma californiense Andrews, 
1893, from along the Pacific coast; B. caribaeum Sundevall, 1853, B. longirostrum Boschung, 1983, and Asym-
metron lucayanum Andrews, 1893 in the Gulf of Mexico and the Caribbean Sea (Del Moral-Flores et al. 2016). 
Studies of the cephalochordates along the Mexican coast of the Gulf of Mexico and the Caribbean Sea are 
scarce, with only a few records in the Veracruz Reef System region (Chávez 1964, 1965; Boschung 1986). While 
records of A. lucayanum in the Caribbean region have been based on organisms in the larval stage, there has 
been no specific record for Mexico (Del Moral-Flores et al. 2016). This work, however, confirms the first valid 
record from the Mexican Caribbean.

METHODS
From March to August 2024, sediment was collected by scuba diving from five beaches on the west coast of 
Cozumel Island, Mexico (Figure 1). A manual PVC corer, measuring 15 cm long in length and 6 cm in diameter, 
was used for this purpose. Lancets were only found on Mantarraya beach (20°29′26″N, 086°58′00″W). Sam‑
ples were taken in duplicate and placed in jars with purified water added to stun the organisms. At each site, 
the following physicochemical parameters were determined: depth, transparency, temperature, electrical 
conductivity, saturated oxygen, salinity and pH using a Hanna H198194 multiparameter. The sediment sam‑
ples were manually passed through a column of meta sieves with mesh openings of 2, 1, 0.5, 0.25, 0.125 and 
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0.0625 mm and the average grain size of the sediment (φ) was determined using the “Udden-Wentworth” 
dimensional scale. The specimens were fixed with saline formalin (10%) and preserved in ethyl alcohol 
(70%) within the Ichthyological Collection of the Faculty of Higher Studies Iztacala of the National Autono‑
mous University of Mexico, under catalogue numbers CIFI-2404 and CIFI-2405. The specimens were stained 
with Rose Bengal (5%) for the observation of their morphological structures, which enable determination 
through taxonomic keys and the myotome formula (Del Moral-Flores et al. 2016).

RESULTS

Phylum Chordata Haeckel, 1874
Subphylum Cephalohordata Haeckel, 1866
Class Leptorcardii Müller, 1845
Order Amphioxiformes Berg, 1937
Family Branchiostomatidae Bonaparte, 1846

Asymmetron lucayanum Andrews, 1893
Figure 2 

New records. MEXICO / CARIBEAN SEA — Quintana Roo • Cozumel Island, west coast, Mantarraya Beach; 
20°29′26″N, 086°58′00″W; 3 m depth; 18.VII.2024; Camila Itamar Canul-Quiñonez leg.; 35.92 PSU, 29.62 °C, 
469.1% satured oxygen, 8.17 pH, 1 grain size (φ) = medium sand; 6.30–9.99 mm total length; 6 specimens; 
CIFI-2405 • Cozumel Island, west coast, Mantarraya Beach; 20°29′27″N, 086°57′59″W; 3 m depth; 4.V.2024; 

Figure 1. Map of the Gulf of Mexico and 
Caribbean Sea showing previous records 
(dark circles) and the new record (white 
triangle) of Asymmetron lucayanum in 
the Cozumel Island. Dark triangles are the 
collection points where no lancets were 
found. Previous records obtained from 
GBIF 2025. 

Figure 2. Asymmetron lucayanum 
specimen (CIFI-2405, 6.3 mm total length), 
collected from Cozumel Island, Mexico.
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Camila Itamar Canul-Quiñonez leg.; 36.78 PSU, 29.02 °C, 64.53% saturated oxygen, 8.28 pH, 0 grain size (φ) = 
coarse sand; 5.36–9.26 mm total length; 6 specimens; CIFI-2404.

Identification. Body elongated and the notochord extends anteriorly to generate a long rostral process 
and posteriorly beyond the musculature to present the urostyloid process. Preoral bell large, the large cirri 
are fused at their base. Metapleura are asymmetrical, with the right one being continuous with the mid‑
ventral fold. There are 58–63 myotomes, with the formula 36 preanal + 18 anal + 9 postanal. Only four 
organisms showed gonadal development on the right axis (Figure 2).

DISCUSSION
Asymmetron lucayanum has a wide circumtropical distribution (Poss and Boschung 1996). Genetic stud‑
ies have proven that it actually is a species complex (Kon et al. 2006, 2007; Subirana et al. 2020). Andrews 
(1893) first described A. lucayanum based on specimens collected in the Bahamas. According to Nishikawa 
(2004), organisms from various regions of the Atlantic have similar characteristics, except for the number 
of myotomes, which ranges from 52 to 72. This coincides with the variation in myotomes observed in or‑
ganisms from Cozumel (58–63). These characteristics, together with a low number of dorsal chambers, 
distinguish A. lucayanum from A. inferum Nishikawa, 2004, which has 83 myotomes and 270 dorsal chambers 
(Nishikawa 2004).

Genetic comparisons of cytochrome c oxidase subunit I revel a similarity between populations in the 
Bahamas and in other regions of the western Atlantic. These populations were grouped into clade C by 
Kon et al. (2006). These results support the hypothesis that the specimens found in the Mexican Caribbean 
belong to A. lucayanum, and that genetic flow is maintained through the Gulf Stream (Kon et al. 2006). 

The substrate where the specimens were found was covered with shell fragments similar to those re‑
ported for the type locality (Andrews 1893), limestone pavement, and loose rocks. Other species, such as B. 
californiense, have been found in various environments and on different substrates, ranging from shallow 
waters to depths of 11 m, as well as in estuarine mouths (Barraza-Sandoval and Melara-Pérez 2022), seagrass 
beds (Campos-Dávila et al. 2019), and hydrothermal vents (Rodríguez-Uribe et al. 2019). In contrast, its con‑
gener, A. inferum lives at great depths (229 m) in anaerobic environments with high sulfide concentrations 
caused by whale decomposition (Nishikawa 2004; Kon et al. 2007).

Cozumel Island is located south of Cancún, México, the largest tourist destination in the Caribbean. Ac‑
cording to Fernández-Rodríguez et al. (2019), cruise ship tourism has a sociocultural and environmental im‑
pact. The discharge of waste, including fuel, ballast water, sewage, and solid waste, has also been observed 
(Palafox-Muñoz and Vilchis-Onofre 2019), which may affect the marine environment and sediment. Studies 
of plastic waste on Cozumel beaches have shown its relationship with visitor numbers and beach location 
(Mansilla-García et al. 2024). In the Caribbean, hydrocarbon concentrations are related to tourist activity and 
the time of year (Medina-Moreno et al. 2014). Therefore, future studies should analyze and relate possible 
environmental characteristics to the presence of lancelets on Cozumel Island, as they have only been found 
on one beach (Mantarraya).
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