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ABSTRACT. The present work is a review of the literature on the native Mexican fish Dormitator latifrons.
The aim is to contribute to the integration and systematization of current knowledge to make it easier to identify
existing knowledge gaps and breakthroghs Moreover, promote the successful cultivation and protection of this
species whose consumption is increasing in Latin America. A review of the articles related to D. latifrons
published in international and regional databases was carried out. The articles reviewed focus on taxonomy and
systematics, phylogenetic, geographic distribution, ecology, physiology, reproduction, development, pathology,
health, and the technologies used to cultivate this fish species. The conclusion is that, even though the cultivation
of D. latifrons is of commercial interest in some countries, there are still significant gaps in our knowledge of
biology and, consequently, the domestication potential of the species. Filling these gaps will require systematic
research efforts on protecting natural populations and improving mass cultivation techniques.
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INTRODUCTION

The 2010 SOFIA (State of World Fisheries and
Agquaculture) report by the Food and Agriculture
Organization (FAO) showed clearly the impact on
biodiversity and biosafety caused by the introduction of
exotic species for purposes of aquaculture production
(FAO 2010). Subsequent SOFIA reports (FAO 2012,
2014) no longer mentioned this problem, which
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was taken up again in 2016, but only at the European
level, stating that invasive species are considered a
serious threat to native biodiversity worldwide. The
2016 report also mentioned that only 50% of the
countries that practice aquaculture had implemented
regulations to control the use of exotic species (FAO
2016). In Mexico, the study of native species with
aquaculture potential has focused mainly on marine
species, while continental aquaculture relies on
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exotic species such as tilapia and carp (Basto-Rosales
et al. 2019). There are native freshwater species with
high productive potential, but they have been poorly
studied. One of these species is Dormitator latifrons.

Dormitator latifrons (Richardson, 1844), also called
fat sleeper, chame, puyeque, popoyote, chococo, or
chalaco, is a fish that has attracted biological interest
for more than a hundred years (Castro-Rivera et al.
2005, Basto-Rosales et al. 2019). The first recorded
study is by Eigenman & Fordice (1885); however, since
then, the amount of published information has been
scarce, most of it about specific aspects of the ecology,
physiology, and parasitology of the species (Todd
1973, 1975, Yafez-Arancibia & Diaz-Gonzalez 1977,
Chang & Navas 1984, Lu et al. 1998, 2004, Garrido-
Olvera et al. 2004, Violante-Gonzalez et al. 2008a,b,
McDowall 2009).

In Ecuador, D. latifrons is considered a fishery and
aquaculture resource (Arriaga & Martinez 2003,
Castro-Rivera et al. 2005, Schwarz 2007). That country
has accumulated the greatest wealth of empirical
knowledge on this species, as it is a key ingredient of
traditional gastronomy and is cultivated from wild
hatchlings. However, this empirical knowledge has not
led to scientific publications, except for some
undergraduate thesis and technical treatises that are not
suitable for inclusion in this review. There are evident
gaps in our knowledge about this species, hindering its
management, conservation, reproduction in captivity,
and cultivation.

The present review aims to systematize the existing
scientific knowledge about this species to make evident
the epistemological gaps that should be filled to
efficiently manage wild populations of D. latifrons,
conserve them, and cultivate them successfully.

Taxonomy and phylogeny

According to the integrated taxonomic information
system (ITIS 2018), the taxonomy of this fish is as
follows:

Phylum Chordata
Subphylum Vertebrata
Infraphylum Gnathostomata
Superclass Osteichthyes
Class Actinopterygii
Subclass Neopterygii
Infraclass Teleostei
Superorder Acanthopterygii
Order Perciformes
Suborder Gobioidei
Family Eleotridae

Genus Dormitator Gill, 1861
Species Dormitator latifrons (Richardson,
1844)

Eigenman & Fordice (1885) made the first taxo-
nomic description of the genus Dormitator. Common
characteristics: body short and robust; head broad and
flattened above; mouth slightly oblique, maxilla
reaching the anterior margin of the orbit; lower jaw
slightly projecting; vomer without teeth; large ctenoid
scales; about 30 to 33 in longitudinal series; skull
similar to Eleotris but wider. Dorsal fin VI11-1,8; anal I,
9 or 10; preopercle spineless; post-temporal inserted
midway between occipital crest and edge of skull;
supraoccipital crest low. Some of the reported
characteristics of D. latifrons include, among others,
scales larger than in D. maculatus (Bloch, 1792), not
much smaller on the belly; 18 scale series on the median
line from the belly to the cloaca; 16 scale series on the
midline from the posterior edge of the orbit to the front
of the dorsal fin; the interspace between the dorsal fins
less than the diameter of the orbit.

Kéhsbauer (1973) described the pigmentation of the
species as follows: dorsal area blue-green to green-red;
bluish sidebands; skull slate-gray, ventral area bluish;
belly pale gray; dorsal fin gray with black polka dots
and red stripe; anal fin green on the base with dark spots
on edge. The authors of this review found that field and
laboratory observations report variations in the
coloration of the integument, often caused by the color
of the substrate on which they grow, ranging from deep
brown-black on dark substrates to pale gray-green on
light substrates such as those found in artificial
reservoirs (Fig. 1).

The correct taxonomic placement of the species is
controversial. Jordan & Evermann (1898), and Castro-
Aguirre (1978) indicated that the populations found on
both sides of the American continent belong to the same
species: Dormitator latifrons in the Pacific and
Dormitator maculatus in the Gulf of Mexico (Yafiez-
Arancibia & Diaz-Gonzalez 1977). Other studies,
including those by Miller (1966), Alvarez (1970), and
Yafiez-Arancibia (1978), insist on the taxonomic
validity of the species present in the Mexican Pacific.
Uribe-Alcocer et al. (1983, 1989) compared karyotypes
from gill epithelial tissue of D. latifrons and D.
maculatus diploids; both species had similar karyotype
features and chromosome structure. Based on the
phylogenetic relationship of both species, the
evolutionary trends of the Gobiidae family, and the
cytogenetic features analyzed by the authors, Uribe-
Alcocer et al. (1983) and Uribe-Alcocer & Ramirez-
Escamilla (1988) stated that the populations of the
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Figure 1. Adult male of Dormitator latifrons obtained
from a culture in concrete ponds in Bahia de Banderas,
Nayarit, Mexico.

genus Dormitator found on the Pacific and Gulf coasts
should be considered a single species, given that they
share an identical or extremely similar karyotype.
Recent genetic research found the same sex chromo-
somes and other origin similarities between D. latifrons
and the western Atlantic D. maculatus. The internal
telomeric sequence suggests the heterochromosomes of
the genus appear before one million years ago; the
study also concludes that more research on chromo-
some localization of telomeric repeated sequences in
other Dormitator and other Eleotrinae species is
necessary to get a more comprehensive picture of the
role of such sequences in the karyotype evolution of
this group (Gomes-Paim et al. 2020). Furthermore,
Galvan-Quesada et al. (2016) demonstrated, through
phylo-genetic analysis, that D. latifrons are the only
species of the genus found in the Pacific Ocean. The
authors note that the separation of this species from the
other species in the genus occurred around one million
years ago due to the closing of the Central American
Isthmus and certain climatic and oceanographic
changes.

Distribution and ecology

According to Kéhsbauer (1973), Dormitator latifrons
can be found in coastal lagoons, rivers, and streams of
the Pacific slope, from California (USA) to Ecuador.
However, members of this species have been reported
down to Peru (Flores-Nava & Brown 2010).

Dormitator latifrons is an omnivorous fish that
feeds primarily on detritus, for which it is considered a
primary consumer. Due to its trophic position, it
competes interspecifically with other detritivorous fish,
the most important of which are Mugil curema
(Valenciennes, 1836), M. cephalus (Linnaeus, 1758),
Gobionellus microdon (Gilbert, 1892), Eleotris picta
(Kner, 1863) and Gobiomorus maculatus (Gunther,
1859) (Yéfiez-Arancibia & Diaz -Gonzalez 1977).

Dormitator latifrons belong to the group of
diadromous fish, particularly to the group of amphi-
dromous fish, together with 54 other species of
Gobiidae. It spawns in freshwater bodies, the larvae
migrate to the sea and then return to freshwater to spend
the rest of their development (Milton 2009). Gobies
species are usually born when in the early stages of
embryonic development, surrounded by a large amount
of yolk, which guarantees their survival and allows the
larvae to be transported through streams and rivers to
saltwater bodies (McDowall 2009). Todd (1975)
indicates that after hatching, the larvae of D. latifrons,
which lack neuromasts in the lateral line, direct their
movements according to the perception of
environmental conditions by different body structures,
vertically moving following the concentration of
oxygen, temperature, and salinity, looking for the best
development conditions.

The peculiar physiological mechanisms that allow
this species to adapt and survive have attracted the
interest of numerous researchers. The presence of D.
latifrons has been recorded in the macrofauna
associated with the culture of Penaeus vannamei
(Boone, 1931, Hendrickx et al. 1996). Sandoval-Huerta
et al. (2014), conducted a study in four estuaries
(Nexpa, Teolan, Mexcalhuacan and Barra de Pichi) in
the Lé&zaro Cardenas Municipality, Michoacén,
Mexico. They collected 2014 specimens D. latifrons
were the species with the highest abundance, 223
individuals, and the highest biomass, with 4,402 g. D.
latifrons were also identified as the dominant species
Mexcalhuachén and Barra de Pichi. Observations made
by the authors of this work (unpubl. data) confirmed
the presence of large, migratory (upstream) populations
of D. latifrons in most rivers, streams, and pluvial
drainage systems in the estuarine areas of Bahia de
Banderas (Mexico), looking for freshwater environ-
ments, generally at the end of the rainy season
(September-Octaber). In general, the presence of D.
latifrons in estuaries and coastal lagoons is common
and abundant.

Warburton (1979) indicated that the recruitment of
D. latifrons specimens occurred between February and
April in the Huizache-Caimanero Lagoon System
(Sinaloa, Mexico), describing at least four cohorts with
an average modal length of up to 19 cm. Navarro-
Rodriguez et al. (2010) studied the temporal-spatial
variation in the distribution of the larvae of this species
in the Boca Negra Estuary (Jalisco, Mexico). They
suggested that their abundance is influenced by
seasonal environmental variations (temperature, salinity),
with the highest abundance in summer (rainy season)
and the lowest in winter.
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The D. latifrons ability to thrive in different
ecological niches makes it highly likely that it comes
into contact with wastewater derived from various
human activities, which would result in the
accumulation of pollutants in fish tissues, as reported
by Rodriguez et al. (2012). They found high levels of
heavy metals, such as lead, chromium, cadmium, and
manganese, in the gills and muscles of specimens
collected in the Tres Palos Lagoon, in the state of
Guerrero, Mexico. The same authors recommend a
constant evaluation of the quality of the fish collected
in this area since it is used as food by residents. There
is no monitoring system for contaminants in food
products from artisanal fishing in Mexico, and there is
thus a high probability of consuming contaminated fish
in various regions of the country.

Reproduction

Very little information has been published on the
phenotypic differences in sexual development and
growth between males and females of D. latifrons.
These differences are not entirely clear, especially in
juvenile stages. When close to sexual maturity, the
males show a genital papilla, shaped in a triangle and
colored pink to dark red. In females, the genital papilla
color is a wine to brown, oval-shaped, and bordered by
filaments (personal observations of the authors, Fig. 2).
Vicufia (2010) indicates that signs of sexual maturation
include the change of color in the genital papilla and
abdomen, significant growth of the head in males, and
significant abdominal bulging in females. Tresierra et
al. (2002) described a maturation scale for males and
females of this species, based on their gonadic
development (Table 1).

Chang & Navas (1984) mention that the repro-
duction of D. latifrons usually takes place in rivers and
is influenced by a set of factors, including water levels,
current strength, and salinity. Seasonal patterns of
floods and droughts play a crucial role in this process;
the largest amount of growth, the maturation of gonads,
and the increase in the population of juveniles occur
during the rainy season; however, the same authors
mention that this species can reproduce throughout the
year. Vicufia (2010) also mentions that the reproductive
behavior of D. latifrons males is territorial and involves
upward, circular movements around the female, while
the female adopts a head-down position. The female
releases oocytes, which adhere to the substrate, and are
fertilized by the male with semen expelled through its
genital papilla.

Rodriguez-Montes de Oca et al. (2012) conducted a
study to obtain gametes and larvae of D. latifrons in the
laboratory and determine the optimal reproduction
conditions. They obtained favorable results regarding

the induction of spawning and sperm release using
salmon GnRHa and LHRHa. They also mentioned that
the fertilization process and larvae hatching could occur
with a salinity of 0-5; hatching can also occur with a
salinity of up to 15. However, it has not been proved
possible to produce larvae in stages that can be used as
seeds for aquaculture, so further research is required to
develop the technology that allows cultivating the
species in captivity. It would also make it easier to
conduct further studies of the species and yield several
economic benefits.

Eating habits and nutrition

Yanez-Arancibia & Diaz-Gonzalez (1977) reported
that the feeding habits of D. latifrons in the coastal
lagoon system of the state of Guerrero, Mexico, are
based on detritus and plant remains, corresponding to a
primary consumer of the detritivorous type. However,
depending on the time of the year, the place, and the
availability of food, D. latifrons behave like primary
consumers of the omnivorous type, adding to its diet
annelids, copepods, other microfauna. The larvae of
this species can start exogenous feeding on the fourth
day after hatching, after consuming all the reserve yolk,
and when the digestive tract and associated organs have
fully developed. (Lépez-Ldpez et al. 2015). The species
has been described as having nocturnal feeding habits
(Todd 1973). Observations carried out in pilot cultures
established in concrete ponds suggest that feeding
activity increases at sunset and continues until dawn
(Basto-Rosales et al. 2019). However, the fish can be
conditioned to feed at different times, even in the
daytime.

Regarding the nutritional requirements of D.
latifrons, no studies have produced enough information
to determine what diet should be used for this species.
Only one published study on the effect of various
concentrations of proteins and lipids on the growth of
juvenile specimens kept in captivity. That study
concluded that a diet containing 30% proteins and 8%
lipids was enough for ensuring a good development of
these fish (Badillo-Zapata et al. 2018). Recently,
Badillo-Zapata et al. (2021) experimented with partial
and total substitution of fishmeal by soybean meal in
juveniles feed; the results did not show negative effects
in growth and apparent digestibility, suggesting the
species absorbs an adequate amount of nutrients from
vegetable sources.

Physiology

There are few published studies on the physiology of
D. latifrons, and the studies that do exist focus on very
specific topics, mainly hearing sensitivity. Lu et al.
(1998) demonstrated that the response directionality of



Dormitator latifrons: state of the art review 395

Figure 2. a) Mature male of Dormitator latifrons, with the characteristic coloration of the abdomen and protruded genital
papilla. There are differences between the female and male genital papilla in D. latifrons, b) mature female genital papilla,

c¢) mature male genital papilla.

a fish's auditory afferents is based on the morphological
polarity of sensory hair cells in otolith organs. Lu & Xu
(2002) analyzed the effect of the unilateral and bilateral
removal of saccular otoliths on the hearing sensitivity
of D. latifrons and showed that the saccule plays an
important role in directional hearing. Lu et al. (2003),
studied the response of lagenar fibers and concluded
that the lagena of D. latifrons plays a role in sound
localization, particularly with high-intensity stimuli.
The same authors studied the response properties of
utricular fibers and concluded they play an auditory
role and expand the dynamic range of the response in
directional hearing (Lu et al. 2004). Tomchik & Lu
(2005) studied octavolateral projections and organi-
zation in the medulla of the hindbrain of D. latifrons by
making three-dimensional reconstructions of the cell
nuclei and evaluating the overlap of the octavolateral
projections; an important contribution to the knowledge
of this structure in teleost fishes.

Regarding its respiratory capacity, Todd (1973)
mentions that D. latifrons are organisms capable of
surviving in waters with low oxygen concentrations and
that, under totally anoxic conditions, they can rise to the
surface and breathe air. However, this behavior has not
been observed under laboratory conditions; under these
conditions, with visual and auditory alterations, the fish
avoided coming to the surface despite being exposed to
hypoxia.

Chang (1984) conducted a study describing the
resistance of D. latifrons to changes in salinity and out-
of-water exposure. He found that moving freshwater
fish to water with 42 of salinity was fatal to 50% of the
fish. However, in all cases in which the fish were
moved from high-salinity water to zero-salinity water,
the survival rate was 100%. The fish exposed to air
resisted 18 h without vegetation cover and almost 54 h
with vegetation cover. Zapata et al. (2019) observed
that fish transferred from freshwater to saltwater (15,
25, and 33) reached basal levels of opercular
movements (MO) (51 MO in freshwater) more rapidly.
Opercular movements were how the stress produced by
the change in salt concentration was recorded; this
shows the osmoregulatory plasticity of this species and
explains its distribution in both brackish and
freshwater.

Pathology and health

Table 2 shows the list of parasites associated with D.
latifrons. It can be seen that most of the studies have
been carried out in the Tres Palos Lagoon, in the state
of Guerrero, Mexico. According to Garrido-Olvera et
al. (2004), intestinal parasites in this species are due to
three factors: diet, feeding behavior, and vagility. The
highest number of records in D. latifrons corresponds
to parasites of the genus Gnathostoma (Owen, 1837)
(Diaz et al. 2002, Martinez-Salazar & Le6on-Regagnon
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Table 1. The empirical scale of sexual maturity for females and males of Dormitator latifrons. Information consulted from

Tresierra et al. (2002).

Phase-state

Female

Male

I. Virgin

Small and transparent ovaries. The sex can be
recognized because the ovaries do not have
vesicles.

The testicles are small and transparent. Sex is
distinguished based on the presence of
vesicles with the shape of folded leaves in the
extreme posterior third.

I1. Maturing virgin

Small, light-colored ovaries. The ovules are not
visible to the naked eye.

The testicles occupy half of the abdominal
cavity; their color is creamy. The vesicles are
the same width as the testes and can be seen
in the extreme posterior half of the testicles.

I11. In development

The cylindrical ovaries occupy half of the
length of the abdominal cavity in terms of
length. They are opaque yellow. The ovules are
visible to the naked eye.

The testicles occupy 2/3 of the abdominal
cavity and are of firm consistency, of creamy
color is with milky spots. The vesicles are
white and are wider than the testicles.

IV. Developed

With cylindrical ovaries that occupy 2/3 of the
abdominal cavity. Soft orange-yellow. The
blood supply is quite noticeable on the dorsal
side of the ovaries. The ovules are opaque
yellow in color and larger.

The testicles are pearly cream in color, but
there is no milky flow when pressed. The
vesicles occupy 2/3 of the testicles.

V. Gravid

The ovaries occupy almost the entire
abdominal cavity and are orange-yellow. The
ovules are larger and yellow. At first glance,
there is a predominance of a single size of
ovules.

The testicles are firm in consistency,
occupying almost the entire abdominal cavity.
They let out a milky flow when pressed. The
vesicles let out a viscous whitish liquid when
cut.

VI. Spawning

The ovaries occupy the entire abdominal
cavity, both in length and volume. The eggs are
light yellow, some of them translucent. The
genital opening is reddened.

The testicles occupy the entire abdominal
cavity, are pearly milk in color, and let out a
milky flow when pressed. The vesicles are
highly developed.

VII. After spawning

The ovaries are flaccid with some ovules
inside.

The testicles are somewhat flaccid, slightly
brown. The vesicles maintain their whitish
color and still let out the whitish liquid when
cut.

VIII. Finished

The ovules cannot be seen inside the ovaries,
which are reduced in size.

The testicles are flattened, empty, do not let
out milk, and are dark brown. The vesicles are
reduced in size.

2005, Garcia-Méarquez 2005, Alvarez-Guerrero &
Alba-Hurtado 2007). Helminths of the genus
Gnathostoma, housed in the gastrointestinal tract,
certainly affect the fish host; their transfer to humans
after consuming poorly cooked wild fish is considered
a zoonosis and a public health problem (Vazquez et al.
2006). Some species of bacteria that have been
identified as parasites in D. latifrons are Sacco-
coelioides lamothei (Aguirre-Macedo & Violante-
Gonzalez 2008) in specimens collected in Tres Palos
and Coyuca, and Neoechinorhynchus brentnickoli,
(Monks et al. 2011) in organisms collected in three
different regions of the Mexican Pacific (Tres Lagos
Lagoon, Guerrero, Chamela Bay, Jalisco, Mazatlan,
Sinaloa). Bacteria such as Vibrio sp., of public health
interest, have also been isolated from wild D. latifrons

specimens (Mendoza 2006), even though it has been
shown that the mucus of this fish has a strong
antimicrobial activity against the growth of different
types of Gram-positive and Gram-negative bacteria,
especially against strains of Vibrio vulnificus (Farmer,
1980) and V. harveyi (Baumann et al. 1981, Del
Rosario et al. 2012)

Recent experimental cultures, with juveniles
extracted from a natural environment, demonstrated the
recurrent presence of ectoparasites in this fish species.
These parasites could pose serious problems if the fish
are kept in captivity in high densities. Vega-Villasante
et al. (2017) reported a D. latifrons culture infested by
the ectoparasite Argulus sp. (Mdiller, 1785) in Bahia de
Banderas, in the state of Nayarit, Mexico; the prevalen-
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Table 2. Registry of parasites associated with Dormitator latifrons in different regions of Mexico.

Species Place

Reference

Gnathostoma sp. (Owen, 1837)

Sinaloa, Mexico

Diaz et al. (2002)

Clinostomum complanatum (Rudolphi, 1819)
Pseudoacanthostomum panamense Caballero, Bravo-
Hollis & Grocott, 1953

Saccocoelioides sp. (Szidat, 1954)

Neoechinorhynchus golvani Salgado-Maldonado, 1978
Contracaecum sp. (Railliet & Henry, 1912)
Cosmocerca podicipinus Baker & Vaucher, 1984

Tres Palos Lagoon, Guerrero, Mexico  Garrido-Olvera et al. (2004)

Gnathostoma binucleatum Almeyda-Artigas, 1991

Amela Lagoon, Colima, Mexico

Garcia-Martquez (2005)

Gnathostoma binucleatum

Tres Palos Lagoon, Guerrero, Mexico  Martinez-Salazar & Leon-

Regagnon (2005)

Gnathostoma binucleatum

Laguna Agua Brava, Nayarit, Mexico  Alvarez & Alba-Hurtado (2007)

Saccocoelioides lamothei Aguirre-Macedo & Violante-  Guerrero, Mexico

Gonzalez, 2008

Aguirre-Macedo & Violante-
Gonzalez (2008)

Ascocotyle (Phagicola) longa Ransom, 1920
Clinostomum complanatum

Contracaecum sp.

Echinochasmus leopoldinae Scholz, Ditrich, O. &
Vargas-Vazquez, 1996

Neoechinorhynchus golvani

Parvitaenia cochlearii Coil, 1955
Pseudoacanthostomum panamense
Saccocoelioides sp.

Tres Palos Lagoon, Guerrero, Mexico  Violante-Gonzalez et al.

(2008a)

Ascocotyle (Phagicola) longa
Clinostomum complanatum
Contracaecum sp.

Echinochasmus leopoldinae
Neoechinorhynchus golvani
Parvitaenia cochlearii
Pseudoacanthostomum panamense
Saccocoelioides lamothei

Argulus sp. Mdiller, 1785
Ergasilus sp.Von Nordmann, 1832

Tres Palos Lagoon, Guerrero, Mexico  Violante-Gonzalez et al.

(2008b)

Neoechinorhynchus brentnickoli Monks, Pulido-Flores
& Violante-Gonzalez, 2011

Tres Palos Lagoon, Guerrero;
Chamela Bay, Jalisco; Mazatlan,

Monks et al. (2011)

Sinaloa, Mexico

Argulus sp.

La Cruz de Huanacaxtle, Nayarit,
Mexico

Vega-Villasante et al. (2017)

ce was 100% and the mortality reached 52% of the
population.

Knowledge of the hematological parameters of a
species is essential to determine its health status and its
ability to cope with diseases caused by pathogens,
environmental changes, or nutritional problems
(Stoskopf 1993, Weiss & Wardrop 2010). However,
there is very little information on the hematology and
blood chemistry of D. latifrons. The first assessment of
some of these parameters was made by Todd (1972),
who measured the concentration of erythrocytes
(3.2x10° mm?®) hematocrits (39.1%), mean corpuscular
volume (122.8 fL), hemoglobin concentration (15.5
g%), mean corpuscular hemoglobin (48 p pg) and mean

corpuscular hemoglobin concentration (40.5%) in
organisms weighing between 150 and 350 g. Ruiz-
Gonzélez et al. (2020) calculated reference intervals
and reported the following blood parameters for D.
latifrons (13 £ 1 and 43.1 £ 6.9 cm): hematocrits 28%,
erythrocytes 2075x106 mm?®, leukocytes 35.035x103
mm?, VCM 161.54 fL, NTB 0.39, glucose 51.467 mg
dL?, protein 3.936 g dL?, albumin 1.906 g dL*,
globulin 2.391 g dL, and albumin/ globulin ratio
0.781. These values correspond to benthic, sedentary,
or slow-moving freshwater species (Larsson et al.
1976).

Ruiz-Gonzalez et al. (2020) recorded a higher
respiratory burst activity (a parameter that assesses the
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immune system's capacity through the oxidative
activity of leukocytes) in D. latifrons compared to other
species, which suggests that D. latifrons has a greater
resistance to infections. The latter, together with the
bactericidal effects of the integumentary mucus of this
species, could explain its ability to thrive under
conditions of high concentrations of organic residues,
which promote the proliferation of macro and
microorganisms, some of them with potential patho-
genic capacity.

Aquaculture

Although D. latifrons has been classified as suitable for
commercial cultivation (EcoCostas 2006), to date, no
technology has been developed that allows to cultivate
it without the need of obtaining seeds from wild
populations, which is how it is currently done in
countries such as Ecuador (Flores-Nava 2007) and
Mexico (Basto-Rosales et al. 2019).

As said above, larval production under laboratory
conditions continues to be a pending issue. Thus, this
fish species cultivation depends on protecting its
natural populations, subjected to anthropic pressures
that have already begun to deplete them, as the authors
of this work suggest. Although many studies, mostly
from Ecuador, have focused on various aspects of the
cultivation and feed of D. latifrons, they should be
considered gray literature since they do not meet the
quality and peer review requirements for including
them in this review.

Florencio & Serrano (1981) conducted one of the
first studies on the cultivation of D. latifrons in the
province of Manabi, Ecuador. They used natural
reservoirs known as "ciénegas" for seeding organisms,
taking advantage of the rainy season. The authors
reported a maximum average weight of 722 g and a
minimum average weight of 144 g. Chang & Navas
(1984) studied the growth of this fish in the Chone
River basin (Ecuador) and reported that the highest
growth rates were obtained with high water levels and
low salinity (during the rainy season from January to
April). They also reported seasonal changes in the
gonads and a greater abundance of juveniles during the
flood season. They estimated a yield of 115 kg ha™.

In recent years, Vicufia (2010) described various
challenges and opportunities in the cultivation of D.
latifrons, including the scarce or non-existent
information on its specific nutritional requirements, its
reproductive mechanisms, and its behavior in captivity.
On the positive side, they note that D. latifrons have
significant commercial potential due to their white,
spineless meat, with high protein content. Castro-
Rivera et al. (2005) evaluated the growth and fed
conversion of males compared to females and the effect

of feeding a mixed culture of these fish with a
commercial feed containing 30% protein and 5% lipids.
They reported very low growth, possibly due to the
water temperature, which averaged 12°C during the
100 days of culture, not very appropriate for an
eminently tropical fish. Cedefio (2013) evaluated the
effects of feeding D. latifrons cultured in earthen ponds
with algae (from the same natural substrate from which
the fish were obtained), bovine manure dried under the
sun, and a commercial balanced feed. The best growth
values were obtained with the balanced feed, but the
best performance (cost/weight gain) was obtained with
bovine manure. Unfortunately, the author did not
analyze the reasons for the effectiveness of bovine
manure nor its nutritional value, and so possibly its
most significant contribution was as a fertilizer of the
pond substrate rather than as a highly nutritious feed.
Agualsaca (2015) evaluated the growth of D. latifrons
in 46-day cultures using natural detritus and balanced
feed with 32% protein. The author reported that the fish
fed with detritus grew slower than those fed with the
balanced feed using feed rations equivalent to 4% of the
total biomass, suggesting that detritus, although part of
the diet of D. latifrons in nature, does not provide all
the nutrients necessary for its optimal development.

Vega-Villasante et al. (2017) demonstrated the
occurrence of the compensatory gain phenomenon in
D. latifrons specimens, which showed an extraordinary
increase in weight after receiving treatment against the
ectoparasite Argulus sp. Once they reached a normal
state of health and nutrition, the fish resumed growth,
recovering their normal weight after two months.
Basto-Rosales et al. (2019) evaluated the productive
performance of this fish with four stocking densities (3,
5, 6, and 7 ind m) after 90 days. The results showed
that there were no significant differences in productive
performance between the different stocking densities.

Food technology and nutritional information

Even though D. latifrons is a food resource traditionally
consumed in countries such as Ecuador and some other
regions of the American Pacific coast, including some
in Mexico, very little has been published on
technological alternatives for its conservation or on its
nutritional value.

Ganchoso et al. (2012) mixed beef with meat from
D. latifrons to make sausages, evaluating three
mixtures with different proportions of those
ingredients. They concluded that the sausage with the
least amount of fish meat (a ratio of 10:60, fish
meat:beef) showed the best bromatological parameters.
Regarding the nutritional value of the meat of D.
latifrons, Lépez-Huerta et al. (2018) determined the
proximal composition and the fatty acid profile of wild
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and cultivated specimens of D. latifrons, intending to
assess the effect of feeding cultured fish with a
commercial diet for tilapia (Oreochromis spp.). The
protein content of the muscle of wild fish was higher
than that of farmed fish, but total lipid content was
lower. The levels of fatty acids C18:1n9 and C18:2n6
were significantly higher (P < 0.05) in cultured fish,
while the levels of C20:5n3 (EPA) and C22:6n3 (DHA)
were significantly higher (P < 0.05) in wild fish. The
n3/n6 ratio was higher in wild fish.

Basto-Rosales et al. (2020) analyzed the amino acid
profile of the muscle of D. latifrons and showed that it
is similar to that of other fish of higher commercial
value and that it meets the requirements for use as food
for humans. These results show that the nutritional
characteristics of D. latifrons can be beneficial for the
nutrition of human beings, particularly for the
communities within its distribution range.

Dormitator latifrons in the Web of Science core
collection

The low number of articles on D. latifrons that show up
in the Web of Science core collection shows how little
studied this species has been. A query of article titles
using the words "dormitator latifrons” across all the
years included in the database until May 2021 yielded
only 27 published articles. The first article was
published in 1998; it was the only article published that
year, as has been the case in most years since then, with
or two records per year, except for the years with no
publications at all, and the years 2008, and 2012, in
which there were four and three published articles,
respectively. Of the total number of articles (27), 25 are
original articles, and 2 are scientific notes or short
communications.

Mexico leads the production of articles published on
this species, with 59% of the total, followed by USA
with 29.6%, Ecuador 18.5%, and Cuba and Spain with
only 3.7% each.

Regarding the institutions that have generated the
articles, the Autonomous University of Guerrero and
University of Guadalajara (Mexico) leads with five
publications each, followed by the National Institute of
Health (NIH), the National Institute of Environmental
Health Sciences (NIEHS), the University of Miami, and
the University of Sinaloa with four publications each.
The most productive authors have been Violante-
Gonzalez, Badillo-Zapata and Vega-Villasante with
five publications each; Lu, with four publications and
Aguirre-Macedo and Xu, with three publications. There
are 14 authors with two publications and five authors
with only one publication on the subject.

The journals publishing the most about this species
are the Journal of Comparative Physiology, and the
Latin American Journal of Aquatic Research with four
records. Ecosistemas and Recursos Agropecuarios,
Revista de Biologia Tropical and Journal of Fish
Biology with two records. The rest of the journals (14)
have only one record. Concerning the topics covered,
the Web of Science shows that most of the publications
have focused on zoology aspects, followed by fisheries,
marine freshwater biology, neurosciences, behavioral
sciences, parasitology, physiology biology, agriculture
animal science and agriculture multidisciplinary

CONCLUSIONS

Dormitator latifrons is a native fish that has not been
studied stably and continuously, so there are many
important knowledge gaps regarding the basic and
applied biology related to this species. There are no
long-term population studies, and thus there is no
information that could regulate its exploitation and that
could serve to establish measures for its conservation.
The physiology and ethology of D. latifrons are
practically unknown, and therefore all attempts at
captive management have been based and will be based
on trial error. Only a few studies have focused on the
technical requirements for the cultivation, the
conservation of natural populations, the establishment
of seed sources, or preserving the ecosystems inhabited
by this species. More studies are needed on the
abundance and distribution and its reproduction in
captivity, genetics, and specific nutrition. Future
studies must be conducted under scientific conditions
and the results published in indexed journals since there
is a large amount of gray literature with little or no
editorial scrutiny that cannot be used as a reliable basis
for further research.
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