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ABSTRACT

This study reports for the first time the presence of Rhizoprionodon terraneovae neonates
in a coastal lagoon in the southeastern Gulf of Mexico. The observations suggest the presence
of neonates was due to the salinity values being similar to those of the coastal zone (32 ppt) and
that they may have been attracted by the high presence of penaeid shrimp. The presence of this
species in this lagoon supports the knowledge of the biology and ecology of the species, which
will contribute to its proper fishing management.
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RESUMEN

Este estudio reporta por primera vez la presencia de neonatos de Rhizoprionodon terraneovae
en una laguna costera en el sureste del golfo de México. Las observaciones sugieren que la
presencia de neonatos se debio a que los valores de salinidad eran similares a los de la zona
costera (32 ppt) y que pudieron haber sido atraidos por la alta presencia de camarones peneidos.
La presencia de esta especie en esta laguna apoya el conocimiento de la biologia y ecologia de
la especie, lo que contribuira a su adecuado manejo pesquero.

Keywords: Carcharhinidae, Cazon de ley, laguna costera, Yucatan, Celestun.
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The Atlantic sharpnose shark (Rhizoprionodon terraenovae) is a small carcharhinid shark
that inhabits the western Atlantic Ocean, from New Brunswick, Canada to the Gulf of Mexico and
Honduras (Ebert et al., 2021), and is the most abundant shark species in catches in the Mexican
coastal waters of the Gulf of Mexico (DOF, 2022). It has slow growth, late sexual maturity,
high fecundity, and early life mortality (Simpendorfer, 1999). In the southern Gulf of Mexico,
neonates are abundant in May (Marquez-Farias & Castillo-Geniz, 1998). Parsons & Hoffmayer
(2005) found that the neonates appear in spring in shallow water when the temperature of the
water is 20 to 22 °C and move out in autumn when the temperature of the water is 24 to 26 °C,
coinciding with the depleting oxygen level.

In addition to being found in coastal waters, Rhizoprionodon terraenovae has been found
in US estuaries and coastal lagoons (Castro, 1993), where it depends on tides and water
temperature (Swift & Portnoy, 2020). It is reported that immediately after hatching they can
disperse within estuaries, where distribution and relative abundance of R. terraenovae are
conditioned by environmental factors, such as temperature and dissolved oxygen (Parsons &
Hoffmayer, 2005), as well as the characteristic behavior of the species, which does not make
large movements, preferring to stay in the same region (Carlson & Beremore, 2003; Carlson
et al., 2008). According to Suarez-Moo et al. (2013), in the Gulf of Mexico, R. ferraenovae
can overcome all geographic barriers, resulting in a single population in this region, and it
is likely that newborns and juveniles enter estuaries and coastal lagoons, as they do in the
USA. On the other hand, Carlson et al. (2008) found that young-of-the-year (YOY) juveniles
leave and enter bays and inlets when waters are warm, however they do not mention whether
this shark enters as far as the middle of estuaries. Ward-Paige et al. (2014) for Florida, and
Bangley et al. (2018) for North Carolina show that Atlantic sharpnose sharks only stay in the
vicinity of inlets of lagoon systems. Castro (2011) mentions that hatchlings and juveniles are
abundant in coastal and estuarine waters during the summer, although he does not mention
how far into estuaries they venture. For Mexico, there is only one report of the presence of
a juvenile in the inland waters of the Tecolutla River and the Tuxpan River estuary, Veracruz
(Castro-Aguirre et al., 1999).

The Celestn lagoon is an epikarst estuary; in springs the ground water flows from rainfall
percolate quickly, the lagoon salinity increasing from a minimum 14 ppt in the north lagoon
to 33 in the southern lagoon close to the ocean (Hardage et al., 2022). The lagoon is divided
into three regions: seaward, with salinity of 33—-38 ppt; middle, with salinity of 22-32 ppt; and
inner, with salinity of 11-20 ppt, with the highest values in the dry season from March to May
(Herrera-Silvera & Ramirez-Ramirez, 1998). The freshwater inputs are in the inner region, the
Celesttn bridge is in the middle region, where the mixohaline water condition (salinity 10 to
30 ppt) depends on the tides (Valdés et al., 1988). A recent increase in salinity suggests lower
precipitation and possible drought conditions (Hardage et al., 2022), however the effects of
modifications in groundwater flows derived from anthropocentric activities must be considered
(Villalobos, 2004). The records of ichthyofauna entering the Celestin lagoon do not include any
shark species (Arceo-Carranza et al., 2010; Vega-Cendejas, 2004).

On May 18, 2022, at 22:00 hours, one male and one female individual of R. terraenovae
were captured by rod fishing with an 8/0 hook and dead shrimp as bait, and on May 20, 2022,
at 22:15 hours, three more females were captured using an artisanal shrimp fishing gear
called a triangle (Wakida-Kusunoki et al., 2016; Wakida-Kusunoki & Rojas-Gonzalez, 2021).
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The capture of the specimens was carried out on the access bridge to Celestiin, Yucatan,
approximately 60 m from the western shore of the lagoon (20°51°28.8” N, 90°22°55.2” W,
Fig. 1). Depth was taken with a lead line, salinity with an Atago Master ® refractometer and
temperature with a submergible thermometer with a scale from -10 to 50 °C.
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Figure 1. Celestun lagoon map. Dot shows the sample site. Maps by Vicente Anislado-Tolentino.

The specimens were identified according to the taxonomic key described by Castro (2011),
Compagno (1984), and Grace (2001), and morphometric measurements were taken using an
ichthyometer and a calliper (0.01 mm). Basic statistical values [arithmetic mean (Average) and
standard deviation (SD)], of the morphometric measurements expressed as percentages of the
total length were estimated.

The specimens were fixed in formaldehyde (10 %), preserved in ethyl alcohol (70 %),
and deposited in the Ichthyological Collection of the Facultad de Estudios Superiores Iztacala
(CIFI), Universidad Nacional Autonoma de Mexico, under code number CIFI-2009.

The environmental parameters recorded in the capture area were depth (2.5 m), salinity
(32 ppt) and water temperature (28 °C). Five specimens caught were between 302—-350 mm total
length (TL) and 89.6-121 g total weight (Table I). The individuals were identified by having
fairly large eyes, average long upper labial furrows 2.3% TL (0.2 SD), average pre-narial length
4.5 % TL (0.2 SD), 13 hyomandibular pores, first dorsal fin origin slightly in front of pectoral
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fin, free rear tips, second dorsal fin origin over anal fin, mid base inserts, pectoral fins with
white margins, dorsal fin tips dusky. Upper teeth with finely serrated oblique cusps (Fig. 2).
All individuals had a healthy but observable umbilical insertion.

Table 1. Basic statistical values of the morphometric measurements of Rhizoprionodon terraenovae
neonates caught in the middle region of the Celestun lagoon, Mexico. Average is the arithmetical mean,
SD is the standard deviation, n = 5.

Measurements Average (min-max)
Total weight (g) 102 (89.6-121)
Total length (mm) 323 (302-350)
Measurements as % of total length

Furcal length 80.5 (79.9-81.5)
Pre-caudal length 74.2 (73-76.7)
Pre-second dorsal fin length 61.8 (61.3-62.2)
Pre-first dorsal fin length 31.8 (31.7-32)
Head length 23.6 (22.6-24.5)
Pre-branchial length 19.6 (19.1-20.5)
Pre-orbital length 8.2 (7.6-8.9)
Pre-narial length 4.5 (4.3-5)
Pre-oral length 8.6 (8.3-8.9)
Eye length 2.7(2.5-2.9)
Eye height 2.6 (2.3-2.8)
Mouth length 7.2 (6.7-7.9)
Mouth width 7.2 (6.8-7.9)
Lower labial-furrow length 1.5(1.4-1.7)
Upper labial-furrow length 2.3(2-2.5)
Pectoral-fin inner margin 8.4 (8.3-8.6)
Pelvic-fin inner margin 2.5(2.3-2.6)
Subterminal caudal margin 3.0(2.8-3.4)
First gill slit height 2.6 (2.6-2.7)
Preventral caudal margin 12.2 (11.6-12.6)
Prenarial length 4.0 (3.6-4.4)
Lower postventral caudal margin 10.0 (9.8-10.4)
Internarial width 6.2 (6.0-6.4)
Dorsal caudal margin 23.2(22.-23.8)
Pectoral-fin pelvic-fin space 18.1 (18.0-18.2)
Pelvic-fin posterior margin 2.3(2.2-2.4)
Hyomandibular pores 13
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Figure 2. Rhizoprionodon terraenovae. A, male specimen of 328 mm total length, caught in the middle region of Celestun lagoon,
Mexico. B, upper tooth left side and C, lower tooth right side. Photo A by Armando T. Wakida-Kusunoki, photo B and C by Luis
Fernando Del Moral-Flores.

According to the length (302-350 mm TL) of the captured specimens and the umbilical
insertion, these corresponded to neonates. This coincides with the birth lengths of R. terraenovae
reported in the coastal zone of Campeche of 300 to 382 mm (Marquez-Farias & Castillo-Geniz,
1998; Martinez-Cruz et al., 2016). On the other hand, the middle region of Celestn is highly
productive, with richness of decapods (shrimp and crabs) and small fishes (Arceo-Carranza et al.,
2010; Wakida-Kusunoki & Rojas-Gonzalez, 2021). In the southern part of the Gulf of Mexico,
R. terranovae has been shown to prey on these groups, and their availability with respect to
high salinity and sea surface temperature is correlated with dietary changes in R. ferranovae
(Viana-Morayta et al., 2020), and therefore may influence the spatial food segregation of
neonates.

NOVITATES CARIBAEA, num. 25, enero, 2025: 62-69 » Contenidos cientificos originales



Wakida-Kusunoki et al: Unusual presence of Rhizoprionodon terraenovae neonates in Mexico 67

Despite the great effort to study its fish fauna, there are no previous reports of the presence
of this species in the Celestiin and coastal lagoons of the Yucatan peninsula (Caballero-Vazquez
et al., 2005; Ordonez-Lopez & Garcia-Hernandez, 2005; Palacios-Sanchez et al., 2015; Vega-
Cendejas, 2004). From the reports of Marquez-Farias & Castillo-Geniz (1998), who found an
abundance of hatchlings in May along the coast of Campeche, it has been assumed that R.
terranovae is a common inhabitant of the coastal lagoons of the southeast Gulf of Mexico.
However, as demonstrated by Wiley & Simpfendorfer (2007) for the Everglades National Park,
the Atlantic sharpnose shark is a rare inhabitant of estuaries, hence in the case of the Celestun
lagoon it has not been reported until this occasion where it was captured in a local fishery but
with intense fishing effort.

This report of the presence of this species in the lagoon is new for the zone and supports the
knowledge of the biology and ecology of the species, and will contribute to its proper fishing
management policies.
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