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Abstract
The confirmation of species distributions and taxonomic identification is critical for documenting biodiversity 

under increasing anthropogenic pressures. This objective is challenging for gelatinous plankton due to logistical 
constraints related to safety and preservation. This study documents and validates the taxonomic identity of live 
individuals of Chiropsalmus alipes from Bahía de Banderas (Mexican Tropical Pacific), using high-resolution 
in situ video and photographic records. The records reveal a combination of diagnostic external morphological 
features consistent with C. alipes, including a subquadrangular bell; prominent nematocyst warts on the exumbrella, 
pedalia, and velarium; spatulate pedalia bearing orange tentacles; and elongated, scalloped gastric saccules, some 
terminating in an umbonate structure. Several of these characters were more clearly observed in live individuals 
than in preserved material. These findings demonstrate the taxonomic value of high-quality in situ documentation, 
provide an integrative morphological interpretation of C. alipes based on live individuals, and support the recognition 
of the species in the Mexican Tropical Pacific, a region where detailed observations of live cubozoans remain limited.
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Introduction

The analysis and confirmation of marine species 
distribution are essential for advancing the understanding 
of marine ecosystem ecology. This endeavor is 
increasingly important for documenting biodiversity in 
response to anthropogenic threats (Gervais et  al., 2021), 
as well as for identifying species with the potential to 
adversely affect human economic activities, including 
tourism and fisheries (Gershwin et  al., 2010; Graham 
et al., 2014). Nonetheless, research on certain zoological 
groups, particularly gelatinous plankton, is complicated 
by multiple factors, such as logistical and safety challenges 
associated with specimen collection in inaccessible 
areas and preservation difficulties (Cigliano et al., 2015; 
Mitchell et al., 2021).

The class Cubozoa Werner, 1973, commonly referred 
to as box jellyfish, is distinguished by a cube-shaped bell 
and advanced sensory structures, and notably complex 
eyes equipped with lenses (Coates, 2003; Nilsson et  al., 
2005; O’Connor et al., 2009). Currently, some 50 species 
are recognized, with nearly half described within the 
last 2 decades (Collins, 2025). Members of this class 
predominantly inhabit the water column and exhibit a 
broad global distribution. They play a pivotal ecological 
role both as active predators and as contributors to 
carbon transport into deeper oceanic layers (Colin et al., 
2013; Garm et al., 2012). In contrast to other cnidarians, 
cubozoans demonstrate a pronounced capacity for 
sustained, directional swimming, even against prevailing 
currents, which warrants their classification as nekton 
rather than plankton (Bordehore et al., 2024; Colin et al., 

2013; Garm et  al., 2007; Gordon & Seymour, 2009; 
Schlaefer et  al., 2020, 2021). Additionally, they possess 
highly potent venoms of significant medical concern in 
various regions worldwide (Jouiaei et  al., 2015; Kintner 
et al., 2005; Tibballs, 2006).

The genus Chiropsalmus Agassiz, 1862 is characterized 
by the presence of exumbrellar nematocyst warts, 
pendulous finger-like gastric saccules, and a prominent 
diverticulum at the bend of the pedalial canal, as detailed 
in the diagnosis by Gershwin (2006). At present, the genus 
includes only 2 recognized species (Collins, 2025), both 
of which are found in Mexican waters: Chiropsalmus 
quadrumanus (F. Müller, 1859), distributed in the Gulf 
of Mexico, and C. alipes Gershwin, 2006, originally 
described from the Mexican Tropical Pacific. The latter 
species has been documented in both coastal and estuarine 
environments of the Mexican Pacific, with records 
spanning from southern Nayarit to the coast of Guerrero 
(Fig. 1A) (Cupul-Magaña, 2023; Del Moral-Flores et al., 
2020; Gershwin, 2006; Jáquez-Bermúdez et al., 2013).

Chiropsalmus alipes is not regarded as a rare 
species within its distribution range; nevertheless, 
most available records are derived from preserved, 
frequently deteriorated specimens or from low-resolution 
photographs, both of which impede the observation of 
critical diagnostic features. In this context, in situ visual 
documentation of live individuals is especially pertinent 
for taxonomic validation and for accurate interpretation 
of the species’ external morphology. The present study 
aims to document and validate the taxonomic identity 
of C. alipes in the Mexican Tropical Pacific through 
high-resolution in situ video and photographic records 
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la biodiversidad bajo las crecientes presiones antropogénicas. Este objetivo resulta desafiante para el plancton 
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of live individuals. By enabling direct observation of 
external diagnostic characters under natural conditions, 
this approach evaluates the reliability and limitations of 
non-extractive visual records for cubozoan identification, 
allows comparative reassessment of diagnostic features 
previously described from preserved material, and 
contributes to an integrative morphological interpretation 
of C. alipes based on live individuals. 

Materials and methods

The data analyzed in this study were obtained in 
Bahía de Banderas, situated on the central Pacific coast 
of Mexico, between the states of Jalisco and Nayarit (Fig. 
1B). Bahía de Banderas, one of the largest bays in Mexico, 
spans approximately from 20°20’ to 20°45’ N, 105°15’ to 
105°45’ W, encompassing an area of nearly 1,000 km2 and 
a coastline exceeding 100 km (Plata-Rosas & Filonov, 

2007). The region is characterized by a subhumid tropical 
climate with distinct annual seasonality. The warm, rainy 
season occurs from June to October, during which sea 
surface temperatures may reach up to 30 °C. Conversely, 
the dry season extends from November to May and is 
marked by cooler temperatures (approximately 24 °C) and 
a heightened influence of oceanic water masses (Salas-
Pérez & Cupul-Magaña, 2005; Velázquez-Ruiz et  al., 
2012).

The records analyzed in this study were obtained in 
2 protected areas: 1) Los Arcos de Mismaloya National 
Marine Park (Fig. 1C), located on the southern coast of 
Bahía de Banderas, approximately 10 km from the city 
of Puerto Vallarta, Jalisco, and characterized by granite 
rock formations that emerge from the sea; and 2) Islas 
Marietas National Park (Fig. 1D), situated 8 km off the 
coast of Punta de Mita, Nayarit, comprising 2 islands 
(Isla Redonda and Isla Larga). Both parks experience 

Figure 1. Geographic location of Chiropsalmus alipes records from the Mexican Tropical Pacific. A, Previously published records 
of C. alipes along the Mexican Tropical Pacific (black dots) and the new in situ records (purple squares), including: a, the type 
locality in Zihuatanejo, Guerrero (Gershwin, 2006); b, Acapulco Bay, Guerrero (Del Moral-Flores et al., 2020); c, Marina Nuevo 
Vallarta, Nayarit (Cupul-Magaña, 2023); d, the reassigned record from Barra de Navidad, Jalisco (Jáquez-Bermúdez et al., 2013). 
B, New in situ records in Bahía de Banderas. C, Parque Nacional Marino Los Arcos de Mismaloya, Jalisco. D, Parque Nacional 
Islas Marietas, Nayarit, indicating Isla Larga and Isla Redonda. E, Los Corrales beach, southern entrance of Bahía de Banderas. 
Black pentagons indicate coastal reference localities.
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upwelling events from the eastern tropical Pacific 
coast between February and April (Lavín et  al., 2006). 
Additionally, during periods of intense rainfall, habitats 
within the bay are vulnerable to sedimentation and 
eutrophication resulting from the runoff of the Ameca 
River, which serves as the boundary between Nayarit 
and Jalisco. Despite their legal protection, both areas are 
subject to varying degrees of anthropogenic disturbance, 
including elevated tourist activity and illegal fishing.

In situ records
The initial observation was made during a night 

SCUBA dive (≈ 8:00 PM) on July 3, 2021, at a depth of 
18 m at the La Quijada del Diablo dive site within Los 
Arcos de Mismaloya. The specimen was recorded on 
video using an Olympus TG-5 camera equipped with 
underwater lighting (Supplementary material: Online 
Supplementary Video S1). The second observation was 
conducted during a daytime SCUBA dive (≈ 3:15 PM) on 
July 22, 2021, at the surface near Playa Escondida on Isla 
Redonda, part of the Islas Marietas. For this record, the 
specimen was documented through photographs captured 
with a Fujifilm FinePix XP140 camera. 

Additionally, a third record was obtained on July 11, 
2021, at a depth of 3 m off Los Corrales beach, in the coastal 
town of the same name, located at the southern entrance 
of Bahía de Banderas (Fig. 1E). On this occasion, C. 
alipes was recorded on video using a GoPro Hero 7 Black 
camera (Supplementary material: Online Supplementary 
Video S2). However, the distance at which the footage was 
captured precluded the clear identification of the species’ 
diagnostic characteristics.

It is important to note that all records were obtained 
during recreational SCUBA diving excursions conducted 
for tourism purposes; consequently, no sampling strategy 
was implemented to collect and preserve specimens for 
molecular identification. Video recordings are provided in 
the Online Supplementary Video (https://doi.org/10.6084/
m9.figshare.30964657).

Taxonomic determination and recognition 
of diagnostic characters

Taxonomic assessment was conducted through the 
analysis of discernible external morphological features 
present in the records from both Los Arcos de Mismaloya 
and Islas Marietas. For the former, individual video 
frames were extracted at points where the morphological 
features were most distinctly visible. For the latter, 
the highest-quality photograph was selected, ensuring 
optimal visualization of diagnostic characters.

Determination at the supraspecific level adhered 
to the criteria established by Kramp (1961), whereas 
identification at the genus and species levels was based 
on the diagnostic description provided by Gershwin 
(2006). Diagnostic characters observable in the in situ 
records were comparatively evaluated against the 
original description of Gershwin (2006) and unpublished 
observations by R. Hartwick cited therein. Based on this 
comparison, an integrative schematic representation was 
produced to summarize diagnostic characters observable 
in live individuals and structures reconstructed from the 
original species description.

Results

Morphological analysis
The specimens were determined as C. alipes based 

on the original diagnosis of Gershwin (2006) and the 
observable characters in the in situ records obtained in 
this study. The specimens exhibit a subquadrangular 
bell, slightly taller than wide, with rounded edges that 
broaden at the midsection (Fig. 2A). The apex of the 
bell is either flattened or truncate, and the bell margin 
remains continuous between the pedalia. Interradial 
pillars are notably wide, presenting a well-defined 
longitudinal groove between them (Fig. 2A, C). Both 
the exumbrella and pedalia are densely covered with 
conspicuous nematocyst warts; additional freckling, 
resulting from nematocyst accumulation, is evident 
on the upper half of the exumbrella and along the 
pedalial keels (Fig. 2A-C). Each of the 4 interradial 
pedalia is elongated and spatulate, distally divided into 
3-4 short, finger-like projections, from which thick, 
rounded, orange tentacles originate. Tentacle insertion 
is narrower at the base and expands distally (Fig. 2B, 
C). The pedalial canal is simple proximally and branches 
distally into 3-4 straight terminal canals at the bases of 
the tentacle-bearing projections (Fig. 2B). At its base, the 
pedalial canal has a prominent diverticulum, originally 
described by Gershwin (2006) as volcano-shaped and 
oriented upward (Fig. 2B). The velarium is broad and 
also displays an abundance of nematocyst warts (Fig. 
2A-C). The rhopaliar niche ostium is faintly visible in 
Figure 2A, appearing as a frown-shaped structure in 
which a lens eye can be partially distinguished.

The gonads are characterized by their elongated, 
translucent, and laminar appearance. They are affixed to 
the interradius and extend along a substantial portion of 
the bell’s height, positioned slightly above the base of the 
pedalial canal (Fig. 2A, C).

https://doi.org/10.6084/m9.figshare.30964657
https://doi.org/10.6084/m9.figshare.30964657
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The gastric saccules are pendulous, elongated and 
finger-like, exhibiting 2-3 scalloped divisions at their base. 
Two principal saccules are visible in radial orientation, 
extending beyond the midpoint of the bell and sometimes 
presenting a distally umbonate appearance (Fig. 2A, C). 
The saccules are whitish in coloration.

Comparative evaluation of the observable diagnostic 
characters against the original description of Gershwin 
(2006) and the unpublished observations of R. Hartwick, 
revealed both concordant and contrasting morphological 
traits between preserved and live individuals (Table 
1). Based on this comparison, an integrative schematic 
representation summarizing the principal diagnostic 
characters of C. alipes observable in live individuals 
was produced (Fig. 3). The schematic also incorporates 
structures reconstructed from the original species 
description that were not clearly distinguishable in the 
in situ photographic material. 

Discussion 

The suite of external morphological characters 
documented in the in situ video and photographic records 
aligns with the original diagnosis of C. alipes proposed 
by Gershwin (2006), which was based on preserved 
specimens. Furthermore, observations of live individuals 
reveal a degree of morphological variability among 
C. alipes specimens across records, which is common 
in gelatinous organisms. Notably, several features 
correspond with the unpublished observations of Dr. 
R. Hartwick, cited by Gershwin (2006) in the variation 
section of the original species description (Table 1). These 
include the presence of large, pendulous gastric saccules 
with 2-3 scalloped divisions, and conspicuous nematocyst 
warts on the velarium. Additionally, the present records 
document characters not explicitly detailed in the original 
diagnosis, such as the umbonate distal termination of 
the gastric saccules observed in situ. These differences 
likely reflect morphological alterations associated with 
specimen fixation and preservation, which may obscure 
or distort delicate external structures in cubozoans. The 
present observations further demonstrate that several 
diagnostic characters of C. alipes are more readily and 
accurately assessed in live individuals than in preserved 
material, highlighting the value of in situ documentation 
for cubozoan taxonomy. The integrative schematic 
representation presented herein (Fig. 3) synthesizes 
these comparative observations and provides a visual 
framework for interpreting diagnostic characters of C. 
alipes in live individuals, including structures that are 
difficult to distinguish or potentially altered in preserved 
material.

Formal records of C. alipes have remained scarce 
since its original description and are predominantly based 
on preserved material or low-resolution photographs. 
Gershwin (2006) described the species from fixed 
specimens collected in Zihuatanejo, Guerrero (Fig. 
1A, point a). Subsequent records have extended the 
known occurrence of the species along the Mexican 

Figure 2. External morphology and diagnostic characters 
of Chiropsalmus alipes (Cubozoa) documented in situ. A, 
B, Diagnostic characters observed in the video record from 
Los Arcos de Mismaloya Marine National Park (Fig. 1C). C, 
Diagnostic characters observed in the photographic record 
from Islas Marietas National Park (Fig. 1D). 



A.V.I. Ruiz-Hernández et al. / Revista Mexicana de Biodiversidad 97 (2026): e975838
https://doi.org/10.22201/ib.20078706e.2026.97.5838

6

Figure 3. Integrative schematic representation of the diagnostic morphology of Chiropsalmus alipes based on the original 
description of Gershwin (2006), unpublished observations by R. Hartwick cited in Gershwin (2006), and the present in situ 
video and photographic records from Bahía de Banderas, Mexican Tropical Pacific. Structures not directly distinguishable in the 
photographic material were reconstructed based on the original species diagnosis.
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Table 1
Comparative assessment of diagnostic characters of Chiropsalmus alipes based on the original description of Gershwin (2006), unpublished 
observations by Hartwick cited in Gershwin (2006), and the present in situ records from Los Arcos de Mismaloya and Islas Marietas 
National Parks.

Diagnostic character Gershwin (2006) Hartwick in 
Gershwin (2006)

Los Arcos 
in situ record

Islas Marietas 
in situ record

Notes

Umbrella taller than 
wide; truncate apex; 
broad interradial pillars

Present - Visible Visible Fig. 2A, C

Elongated spatulate 
pedalia with keels

Present - Visible Visible Fig. 2A-C

Exumbrellar and pedalial 
nematocyst warts

Present - Visible Visible Fig. 2A-C

Exumbrellar and pedalial 
keel nematocyst freckles

Present - Visible Visible Fig. 2A-C

Broad velarium Present - Visible Visible Fig. 2A-C
Velarial nematocyst 
warts

Absent Present Visible Visible Fig. 2A-C

Jagged velarial canal 
edges

Present - Not visible Not visible

Distal pedalial clustering 
of finger-like projections 
with rounded tentacles

Present - Visible Partially visible Orange tentacles 
observed in live 
individuals, Fig. 
2B

Pedalial canal with 3–4 
distal branches

Present - Visible Visible Fig. 2B, C

Pedalial canal basal 
“volcano-shaped” 
diverticulum

Present - Partially visible Partially visible Fig. 2A, C

Laminar gonads Present - Visible Visible Fig. 2A, C
Short pendant gastric 
saccules

Present Absent Not visible Not visible Not observed in 
live individuals; 
reported only 
from preserved 
material

Elongated scalloped 
gastric saccules

Absent Present Visible Visible Umbonate distal 
termination 
observed in live 
individuals, Fig. 
2C

Frown-shaped rhopaliar 
niche ostia

Present - Partially visible Not visible Fig. 2A

Lensed eyes Present - Partially visible Not visible One eye 
distinguishable, 
Fig. 2A

Note. Characters in the in situ records were classified as Visible when directly observable in the video or photographic material, Partially 
visible when incompletely distinguishable due to specimen orientation or image resolution, and Not visible when not observable in the 
available material.
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Tropical Pacific, including Acapulco Bay, Guerrero (Del 
Moral-Flores et  al., 2020) (Fig. 1A, point b), and Nuevo 
Vallarta, Nayarit (Cupul-Magaña, 2023) (Fig. 1A, point 
c). Additionally, Cupul-Magaña (2023) proposed that the 
previously reported record of C. quadrumanus from Barra 
de Navidad, Jalisco, by Jáquez-Bermúdez et  al. (2013) 
(Fig. 1A, point d), is more accurately attributable to C. 
alipes, given that C. quadrumanus is distributed in the 
Gulf of Mexico, whereas C. alipes is characteristic of the 
Mexican Tropical Pacific. The records presented in this 
study fall within the currently recognized distribution 
range of the species; however, their occurrence across 
multiple localities, depths, and environmental conditions 
suggests that C. alipes may be under-recorded rather than 
genuinely rare.

The in situ records obtained in this study substantially 
enhance the existing morphological knowledge of C. 
alipes by enabling the direct observation and verification 
of diagnostic characters in live individuals. Several of 
these features, including the detailed structure of gastric 
saccules and the distribution of nematocyst warts, 
are difficult to assess or may be altered in preserved 
specimens. These findings underscore the importance 
of high-quality, non-extractive in situ documentation 
as a complementary approach to traditional taxonomic 
methods, particularly for cubozoans, where specimen 
collection is often constrained by safety, conservation, 
and logistical limitations.
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