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Abstract
This study constitutes the �rst descriptions of morphological abnormalities in the silky shark
Carcharhinus falciformis from a near term embryo obtained in the Gulf of California, Mexico. External
exploration and X-ray images were taken to describe the specimen, which revealed that the embryos
deformities were located in the cephalic region suggesting a holoprosencephaly disorder. The analyzed
images evidenced a deformed oval chondrocranium with both nasal capsules pointing upwards and the
rostrum pointing downwards, in which the palatoquadrate cartilage was deformed with signs of
prognathism.

Introduction
The silky shark Carcharhinus falciformis (Müller & Henle, 1839) is an abundant species that inhabits
ocean basins worldwide (Compagno, 1984; Bon�l, 2009). Traditionally, the silky shark has been highly
captured by �sheries, either as a target or as a bycatch species. In the Gulf of California, it is mainly
caught by artisanal �shers through the use of longlines and gillnets (Cabrera-Chavez-Costa et al., 2010).
The silky shark is a placental viviparous species with a gestation period of 11–12 months. According to
previous studies in the Gulf of California, the pups born are born measuring 60–80 cm total length (TL),
with a range of 2–9 embryos per offspring (Hoyos-Padilla et al., 2011). However, studies of deformations
in sharks have been scarce given that embryos are usually discarded by �shers during their commercial
activities. The present study provides evidence of the �rst case of morphological abnormalities in C.
falciformis from an unborn specimen in the Gulf of California.

Materials And Methods
A near term embryo of C. falciformis was obtained from a pregnant female caught on September 6th,
2020. The female was captured near San Jose Island, to the north of La Paz Bay in the Gulf of California,
Mexico (24°08’32N -110°18’39W). The embryo was found in the uterus with other siblings and the
deformity was discovered when the �shermen opened the female to remove internal organs. No Ethics
procedures were required as the specimen was obtained by local artisanal �shers as a bycatch.

Results
The embryo showed normal pigmentation and external morphological characteristics of a healthy
individual (Fig. 1b, c, d), but the snout was blunt, lacked nostrils, exhibited both eyes in front remarkably
close to each other, and nictitating membranes were not functional suggesting a potential
holoprosencephaly disorder (Fig. 1a). The X-radiography revealed that the embryos deformities were
located in the cephalic region since the vertebrae did not show any thorax scoliosis or other deformities
(Fig. 1e). These images from the head revealed a deformed oval chondrocranium suggesting a
holoprosencephaly disorder with both nasal capsules pointing upwards and the rostrum pointing
downwards. The palatoquadrate cartilage was deformed with signs of prognathism which refers to a
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protruding jaw (Fig. 1f). The Meckel´s cartilage looked normal with multiple rows of teeth visible in both
jaws. Dorsal X-radiography images from the head revealed a rounded precerebral cavity and rostrum
pointing downwards resulting in the blunt shape of the head. Insertion of the vertebral spine in the
foramen magnum looks normal. The gill arches look deformed and different in each side of the head.
The pericardial cavity looks normal (Fig. 1e).

Discussion
The true cause of anatomical deformation in elasmobranchs is still unclear but could be attributed to a
number of possibilities such as bad nutrition, parasitic infection or the accumulation of contaminants or
pollutants in the pregnant female (Rodríguez-Romero et al., 1990; Heupel et al., 1999; Delpiani et al.,
2011). In the Gulf of California, at least two species of shark have been reported with embryos showing
evident deformities in the head. Other species of the genus Carcharhinus such as the dusky shark
Carcharhinus obscurus have evidenced deformed embryos in this area, in which cyclopia was the most
evident deformation along with albinism, absence of nostrils, and slight modi�cations of both the snout
and the spine (Bejarano -Árvarez, et al., 2012). In addition to albinism, embryos of the Paci�c angel shark
Squatina californica have also presented partial cyclopia also known as synophthalmia (Escobar-
Sánchez et al., 2013).

Records in the area may be related to negative effects of high concentrations of pollutants recorded in
some parts of the Gulf of California, although this type of analysis has not been carried out on the
specimens analysed so far (Escobar-Sánchez et al., 2013; Consales and Marsili, 2021). Caution must be
recommended when assigning a clear cause of elasmobranch deformities from a single specimen,
especially when additional foetuses in the mother show normal anatomical structure, as in this case.
Continued documented evidence of anomalies in elasmobranchs remain rare and exposes the need to
strengthen the bonds between the �sher communities and scientists to recover specimens as a way to
improve our understanding of anatomical deformities.
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Figures

Figure 1

External & X-ray images on the deformed silky shark embryo (a) Front view showing snout reduction, lack
of nostrils and position of the eyes (b) Side view of embryo showing regular lateral form (c) dorsal
surface (d) ventral surface (e) X-ray image showing deformities in the structure of the gill arches (f) X-ray
image showing signs of prognathism in the jaw.


