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ABSTRACT

Edible arthropods are an important component of the diet in domestic units since Pre-Hispanic times;
they supply proteins and are of easy extraction because they are harvested in the environment surrounding
populations. The objective of the study was to identify the diversity and forms of consumption of edible
arthropods in the Otom{ community of San Pedro Arriba, Estado de México. The study was established by
selecting informants, performing interviews, and collecting arthropods. The results show 11 ethnospecies of
edible arthropods in two classes, Insecta with six orders and Malacostraca with one. The Insecta class had 10
families with the same number of species. Lepidoptera were the most abundant with four species, followed
by Coleoptera with three. Anthropo-entomophagy is a millenary practice that has been conserved in the
Otomi{ community. It is an alternative and a dietary complement for food security, which can be found in
the environment, such as in milpa, forest and bodies of water. This knowledge ought to be documented
before globalization processes lead to their extinction and the species that sustain it, and therefore affect the

availability of foods for the local population.

Keywords: domestic units, edible arthropods, traditional knowledge.

INTRODUCTION

The contemporary world faces an environmental, economic and cultural crisis, reflected in
two specific aspects: the loss of biodiversity and of traditional knowledge associated to it.
This situation is generated primarily by the increase in population and the modernization
of society, which demands increasingly more goods and services for its development and
survival (Bermudez ez al., 2005; Ramirez, 2007). According to the World Bank, until
2021 slightly over 80% of the population in Latin America lived in urban zones.

In this context, the need to compile biocultural information of indigenous and peasant
peoples becomes urgent, because they are at risk due to the civilizing process by the West
(Sousa, 2017). This traditional knowledge is crucial for the survival of peoples. This
ancestral knowledge is not only a vehicle for the satisfaction of primary needs, but it can
also be a source of information, both biological and biocultural, which allows expressing
their traditional lifestyles in the implementation of sustainable management plans and
programs for the conservation of biocultural resources amidst native peoples (Morales-
Herndndez, 2004; Ramos-Elorduy and Viejo-Montesinos, 2007).
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Among the most important natural resources that have been used by indigenous and
peasant communities to complement their dietary needs, there are forests, whose wealth
of non-timber and timber resources generates a diversity of traditional knowledge for their
exploitation (Posey, 2004; da Silva ez al., 2016). The forests are also spaces for agriculture
and livestock production, from which rural and indigenous in Mexico obtain food, fiber,
fodder, among others, but in addition to their productive function they are host spaces
of edible fauna and insects, which tend to be hunted and collected (Santos, 2016); in
particular, arthropods are one of the most important non-timber edible resources.

The Arthropoda phylum is a megadiverse group of organisms on earth and an important
element in ecosystems, which includes organisms such as arachnids, myriapods, crustaceans
and insects. For their part, crustaceans are a broad group of organisms, almost completely
aquatic, generally in sea or fresh water. Insects, however, have the greatest evolutionary
success primarily due to their abundance, diversity and the broad spectrum of their
habitats (Llorente-Bousquets ez a/., 1996; Purvis and Héctor, 2000; Mattoni ez a/., 2000).
In Mexico, the consumption of arthropods dates from Pre-Hispanic times (Mariaca ez al.,
2010). The Florentine Codex mentions that indigenous communities consumed maguey
worms, escamoles (in immature state), grasshoppers, abuahutle (eggs from different
aquatic species of Hemiptera), ezcahubitli (fly eggs), ants called chicatanas, aquatic bed
bugs called axayacarl, and the xamue capsid which served as condiment (Sahagtn, 1999;
Ramos-Elorduy ez al., 2007; Guzmdn-Mendoza, 2016). For the Yucatec Maya region
from the 16th century, Mariaca ez al., (2012) report the existence of edible insects in
family orchards. These data about the diversity of edible arthropods and insects shows the
traditional knowledge about aquatic and land spaces to obtain foods.

Edible arthropods are a nutritious alternative to conventional protein sources of high
costs, so that they are an element of food security of indigenous and peasant domestic
units (Abreu and Corette, 2010; Huis ¢z a/., 2013; Guzmdn-Mendoza, 2016) given their
variety and availability throughout the year, because their life cycles are alternate; different
types of insects are consumed in each season (Ramos-Elorduy and Pino, 2003). Some
are more appreciated due to their flavor, nutritional value, abundance and easy access, as
for example grasshoppers, maguey worms and ants, which in some sectors of society are
considered gourmet dishes (Judrez ez al., 2012). These local practices, for the conservation
of some species, allow having foods available, particularly in times of the year when their
abundance decreases (Ramos-Elorduy and Viejo-Montesinos, 2007; Viesca ez al., 2012).
The ethno-entomology, anthropo-entomophagy and entomophagy studies use the term
“insect”, covering different groups, both insects and crustaceans and sometimes arachnids
(Viesca et al., 2012; Judrez et al., 2012; Puga and Escoto, 2015; Rivas-Garcia er al.,
2017). In this study, the term arthropod was used to include the edible organisms of the
Insecta and Malacostraca classes in the community of San Pedro Arriba Temoaya; the
term anthropo-entomophagy is used, which is defined as the consumption of animals that

belong to the Insecta class by human beings, including products produced from insects,
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such as honey and propolis. In addition, anthropo-entomophagy involves millenary
knowledge and people who practice it know when, how and where the different types of
entomophagy resources can be collected, the various forms of preparing and conserving
them to have food in times of scarcity (Costa-Neto ez al., 2000).

Rivas-Garcia et al. (2017), in their ethno-entomological work in Yucatdn, place the word
insect between quotation marks, due to the presence of an arachnid and eight insects
in their studies. In another study carried out in Yucatdn, Pinkus (2013) uses the word
arthropod. The author includes with this term the species of insects, scorpions and spiders
that presented some use in the community: in total they refer 45 different categories for
arthropods. For their part, Viesca ez al. (2012) use the term insect in their study in the
community of Toluca; they include insects and crustaceans, which are sold and purchased
in the community, under this term.

The Otomi culture is among the native peoples from Mexico that maintain their traditions,
customs and uses of natural resources, with settlements in central states of the country like
Estado de México, Guanajuato, Hidalgo, Michoacdn, Puebla, Querétaro, Tlaxcala and
Veracruz (COESPO, 2018). Particularly in Estado de México, in the municipality of
Temoaya, the Otomi population has biocultural wealth and traditional knowledge related
to the use of their environment. This wealth, as in other communities, is in danger from
civilizing process by the West (Morales-Herndndez, 2004; Balcazar ez al., 2021). Therefore,
the rescue of the biocultural wealth as part of the scientific endeavor is primordial to avoid
the loss of species and knowledge associated to them. Within this context, the use and
management of arthropods as a nutritional alternative, is important in the diet and the
economic income of domestic units (Puga and Escoto, 2015). As a result of this, the
objectives were established of identifying and describing the diversity of arthropods, as
well as their use, in the Otomi community of San Pedro Arriba, municipality of Temoaya,
Estado de México.

STUDY AREA

The municipality of Temoaya is located in the center-north of Estado de México, occupying
part of the Monte Alto Sierra. It borders north with Jiquipilco and Nicolds Romero;
south with Toluca and Otzolotepec; east with Isidro Fabela, Jilotzingo and Otzolotepec;
and west with Ixtlahuaca and Almoloya de Judrez. The municipality has an extension
of 222.46 Km?, with altitude of 2,800 MASL, and it is integrated by 53 delegations.
Its orography is characterized by a flat part and a mountainous part, and it is among
the municipalities with most sources of water, its climate is temperate sub-humid, with
summer rains (Figure 1).

The predominant vegetation is forests with different species of Pinus sp. and Abies sp.
Arbutus, ash and oak grow on the slopes and hills, and in the low parts there are weeping
willow, wicker, privet and coral tree. In the low parts there are fruit trees such as pear,

apple, peach, tejocote (Mexican hawthorn) and pecan; there are also medicinal plants such
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Source: Mexico (INEGI, 2009; Clave geodésica 15087).
Figure 1. Location of San Pedro Arriba in the municipality of Temoaya, Estado de México.

as pextd, wormwood, starflower, white horehound, prodigiosa, estafiate, etc. Among the
fauna the following can be found: cacomistles, squirrels, moles, rabbits, hares, opossums,
barn owls, owls, sparrows, chameleons, lizards, among other types of reptiles and insects
(Arzate, 1999).

The Otom{ community of San Pedro Arriba has 7,040 inhabitants; its main activities are
the production of pulgue and hand-weaving of wool rugs (Tomasini, 2003). They cultivate
corn, fruit trees and various vegetables in greenhouses, orchards and agricultural lands
(Gardufio ez al., 2022), and they collect guelites, fungi, medicinal and ornamental plants,
as well as breed domestic animals (Balcdzar-Quifiones ez al., 2020).

METHODOLOGY

For the study of traditional knowledge of anthropo-entomofauna, the Otomi community
of San Pedro Arriba was visited. The collaboration of people who sell and collect arthropods
in the community was requested. The selection of collaborators was through the “snowball”
non-probabilistic sampling (Cea, 2001), which allowed the localization of 20 harvesters
and sellers of edible entomofauna in San Pedro Arriba: nine women and 11 men between
34 and 61 years old. During the months of February and October, 2019, guided visits
were conducted (Albuquerque ez al., 2014) with informants from the collection sites in
the forest, the milpa and the borders and dams.

Semi-structured interviews were conducted with the help of a questionnaire where general

data of the informant were included such as name, sex and occupation. Information was
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also obtained about the traditional knowledge of arthropods such as their name in Otomi,
forms of preparation, and regularity of consumption, as well as information about the
spaces to harvest and the seasons of the year when harvesting is performed.

The collection of arthropods was carried out through visits with the key informants
and through participant observation, with the aim of identifying and documenting the
different species of arthropods that they use and are found in their territory. The name of
the arthropods and place of harvest were recorded in the field notebook; photographs were
also taken during the visit for their harvesting,.

Once collected, the arthropods were identified and labeled with the following data:
scientific name, family, order, stage of development in which they are collected, habitat
(terrestrial or aquatic), whether they are fliers, swimmers or walkers, and plant where they

were harvested. Then they were placed in the Facultad de Ciencias of UAEMex.

RESULTS AND DISCUSSION

Traditional knowledge of edible arthropods
The consumption of arthropods in indigenous domestic units is part of their culture and
their traditional knowledge about nature. This relationship of the indigenous community
of San Pedro Arriba with their surrounding environment allows them to assign each
edible arthropod a name in Spanish and one in Otomi. Presently the population calls the
arthropods gusanitos (ziigu, zu'ne), which are on land or they fly.
Traditional knowledge about anthropo-entomofauna in San Pedro Arriba is reflected
in their diet, which includes a wealth of 11 ethnospecies that are obtained from three
spaces; milpa, mountain and bodies of water (Table 1). The 11 different types of edible
arthropods were divided into two classes, Insecta and Malacostraca; six orders were found
within the Insecta class, and only one within Malacostraca. The insects are grouped into
10 families with the same number of species, while the Malacostraca class had one family
and one species. Within the Insecta class, the Lepidoptera order is the most abundant with
four species (36.36%), followed by the Coleoptera order, with three species (27.27%).
Only one species of each were found in the rest of the orders (Orthoptera, Hymenoptera
and Odonata) (Table 1).
Traditional knowledge about arthropods allows consumption of between 549 (Ramos
Elorduy et al., 2011) and 504 species (Ramos-Elorduy and Pino, 2003) in Mexico.
Specific studies at the state level allow us to see the importance of arthropods as a food
resource and as part of the biocultural diversity by the different names that are assigned
in indigenous language and/or Spanish. For example, Puga and Escoto (2015) report 32
species of edible arthropods for Aguascalientes. In their study of useful insects in Chiapas,
Lopez de la Cruz et al. (2015) report 33 linguistic designations (ethnospecies), where six
are edible insects: three Lepidoptera, one Orthoptera, one Coleoptera, and one Hemiptera.
Likewise, studies conducted in Yucatdn show a total level of nine useful arthropods of
which three Hymenoptera are for dietary use (Rivas-Garcia ez al., 2017).
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Table 1. Distribution of orders, families and species consumed in the Otomi community of San Pedro Arriba.

Spanish name

Gusano de
maguey

Sacamiche

Gusano de
madera
Acociles
Gusano de
mariposa
Gusano de
tepozan
Chapulines
Padrecito

Abeja

Gusano de
tierra

Chicuil

Source: prepared by the authors.

Indigenous
name

Huada

Shu

Moi
Huada
Yangamoy
Moi Ga
Tumb
Moiga
Natza
Nkéto
Mooc Ja

Bz Bz

Suéga Joy

Moi
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Scientific name Family Order Intake phase Habitat Form O.f
consumption
. . " . Agaves
Aegiale hesperiaris  Hesperiidae Lepidoptera Larva (milpa) Roasts
o . . Grasses
Hylesia nigricans Saturniidae Lepidoptera Larva (milpa) Roasts
) . Woods
Mallodon spinosus ~ Cerambycidae Coleoptera Larva Roasts
(mount)
Cambarellus sp. Cambaridae Decapoda Adult Water bodies Boiled
Eucheira socialis Pieridae Lepidoptera Larva Mafdrono Roasts
(milpa)
Péﬂffuj . Hepialidae Lepidoptera Larva TeP ozan Roasts
triangularis (milpa)
Sphenarium sp. Pyrgomorphidae  Orthoptera Adult Corn (milpa) Roasts
Aeshna sp. Aeshnidae Odonata Larva Water bodies Boiled
Apis mellifera Apidae Hymenoptera Larvae Dead agaves Crude
scutellata. (mount)
Agriotes lineatus Elateridae Coleoptera Larva SOl.l Fried
(milpa)
Scyphophorus Curculionidae Coleoptera Larva Ag{ives Roasts
acupunctatus (milpa)

The data presented at the national level contrast with what was obtained in this study; the
Otomi community of San Pedro Arriba presents 2% of the edible insects of the country,
which corresponds to 11 species. For Yucatdn, three species are reported (Rivas-Garcia ez al.,
2017) and six for Chiapas (Lopez de la Cruz ez al., 2015); they are below what was found in
the Otom{ community. For Estado de México, Pino e al. (2006) record 105 edible species,
representing nearly 20% of the arthropods at the national level. This allows demonstrating
the importance of arthropods in the diet of rural domestic units in Estado de México.

In Toluca, Estado de México, Ramos Elorduy ez a/. (1989) identified 10 species and Judrez
et al. (2012) reported 16 species of edible arthropods in four municipalities of the state,
including Toluca and Temoaya. The following were recorded for Temoaya: sacamiches,
grasshoppers, padrecitos, white worms, maguey worms, and gusanos de los palos. Likewise,
some names of arthropods in Otomi{ are mentioned, such as shuu for sacamiches, moi and
mooc ja for padrecitos de agua. Although there are advances in the research about edible
insects in Mexico, more studies about anthropo-entomophagy are still pending, particularly
in indigenous communities (Guzman-Mendoza, 2016), due to the cultural, economic, social

and environmental importance in relation to the availability of this varied source of food.

Relationship of edible arthropods with the environment
The interaction between the community and its environment, in the case of edible

arthropods, is observed clearly in the sites where they are collected and the tools that use
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to obtain and transport them. The harvest is done in three sites: milpa, mountain, and
bodies of water. Of the arthropods, 82% are terrestrial organisms; they are collected in
the milpa and the mountain using axes, knives, mattocks, or simply with the apical spines
of the maguey leaves. They are transported in what is called locally “capucha de maguey”,
which are rolled agave leaves (Figure 2).

On the other hand, 18% are aquatic organisms, such as acociles (freshwater shrimps) and
padrecitos; these organisms are present in bodies of water located in San Pedro Arriba.
The arthropods are transported in bags or plastic containers when they are harvested
(Figure 3).

Terrestrial arthropods collected in the milpa are present in agaves and shrubs such as
tepozdn (Buddleja sp.), which are used as borders of the agricultural plot. However, these
plants not only serve as borders on the milpas, they have other uses; for example, pulque is
obtained from the agaves in the community, which is a beverage that is quite appreciated
locally, especially in festive occasions.

Aegiale hesperiaris is a Lepidoptera known as maguey worm or huada, it lodges in its larva
state in the ribs, from where it is harvested. The presence of maguey worms (Esparza-
Frausto ez al., 2008), also called white worm (Ramos ez a/., 2012) in maguey plants is
considered non-destructive and minimally disturbing of natural maguey groups (Esparza-
Frausto et al., 2008).

Other hostarthropods of agaves in San Pedro Arriba are chicuil, (Scyphophorus acupuncratus)
and larvae of bz bz (Hymenoptera larvae). The first is also called “botija del maguey”

Photograph by Daniel Victoria. Photograph by Daniel Victoria.
Figure 2. Transport of the maguey worm Figure 3. Trasport of acocil (Cambarus sp.) and
(Aegiale hesperiaris) in a “capucha de maguey”. padrecitos (Anax sp).



ASyD 2022. DOL https://doi.org/10.22231/asyd.v19i4.1411
Articulo Cientifico

443

(Ramos-Elorduy ez al., 2006) and “picudo” (Solis ez al., 2001). Contrary to the maguey
worm (Aegiale hesperiaris), picudo is one of the main pests of the agave crop, particularly
of Agave tequilana (Solis et al., 2001); this arthropod is used habitually to flavor mezcal.
On the other hand, zepozin (Buddleja sp.) is also an important plant for the collection of
edible arthropods. The tepozdn worm (Phassus triangularis), also called gusanillo (Escamilla-
Prado ez al., 2012), is a Lepidoptera associated to Buddleja sp., which is a plant that grows
both on the edges of the milpas and on paths and slopes of hills. In Veracruz, the zepozin
worm also lodges in coffee plantations (Escamilla-Prado ez 4., 2012).

Another example is the arthropod called in Otomi Moi ga tumb (Eucheira sociales),
Lepidoptera associated to Arbutus sp., which is present in the forests of San Pedro Arriba.
During the field work, the presence of grasshoppers (nkéro) associated to Zea mays was
also found, which is why in order to preserve or promote their existence it is a necessary
condition to cultivate milpa.

In the forest, arthropods are also harvested such as Mallodon spinosus, which is found in
dead wood; and there are also Coleoptera called Moi Huada or buried, such as Agriotes
lineatus (Suéga Joy, soil worm).

Studies conducted by Ramos-Elorduy and Pino (2003) state that more than 80% of
edible arthropods are terrestrial organisms, while 17% come from continental aquatic
ecosystems, data that agree with those obtained in this study.

The land use in San Pedro Arriba is agricultural and forestry, which allows the existence of
different ecosystems in which arthropods grow and develop. This is why it is important to
conserve both the agroecosystems and natural spaces such as forests, for the existence of
this food resource and component of biodiversity and local biocultural heritage.

Forms of consumption of arthropods
Arthropods in the daily diet of peasant domestic units, of San Pedro Arriba, are not
because of need or famine, but rather because they are part of the traditional knowledge
there is about environmental management, as reported for other rural communities
(Pieroni et al., 2016); they are also part of their local cuisines, and therefore part of their
identity. This diet, as in other indigenous communities in Mexico, is complemented with
agricultural products and with the harvest and consumption of fungi (Lara-Vazquez er
al., 2013) and guelites (Balcazar-Quinones ez al., 2020), which shows on the one hand
environmental knowledge for the exploitation of goods in nature and on the other the
relevance that people place in cultivation areas for the harvest  When it comes to its form
of consumption, 82% of edible arthropods are consumed in immature stages (larvae);
the rest (18%) are consumed in the adult stage, as is the case of acociles and grasshoppers.
The larvae are consumed preferably roasted (64%), such as Lepidoptera and Coleoptera
(Mallodon spinosus and Scyphophorus acupunctatus). The aquatic organisms such as acociles
and padrecitos (Cambarellus sp. and Anax junius) are boiled (18%) and the rest are fried

(Agriotes lineatus) or eaten raw such as the bee larvae (bz bz) (Figure 4).
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Photograph by Daniel Victoria.
Figure 4. Extraction of chicuil (Scyphophorus acupunctatus) with ax.

In most of the studies of anthropo-entomophagy carried out in Mexico, the development
phase of insects that is chosen most often for food uses is the larva. It should be mentioned
that in this stage the organism has a higher amount of proteins, vitamins and fats, enough
for the theory of optimal hunting/harvesting to be fulfilled (Harris, 2010), which
mentioned that a minimum possible effort must be done to obtain food that can comply
with the principles of diet and nutrition of people in the communities.

Of the species recorded for the world, Ramos-Elorduy and Viejo-Montesinos (2007)
mention that 55.79% of edible arthropods are consumed in the immature stage (eggs,
larvae, pupae, nymphs/naiads), while the remaining 44.21% in the adult stage. There are
some species that are consumes in every stage of development. These data agree with what
was reported by Lépez de la Cruz ez al. (2015) in their study in the state of Chiapas. The
authors report that from the species harvested, 50% are consumed in the larva stage and
50% in the adult stage. In this study, 82% of the arthropods are consumed as larvae, while
18% as adults.

Likewise, Ramos-Elorduy and Viejo-Montesinos (2007) report that the great majority of
arthropods are consumed roasted on comal (metallic plate), seasoned with salt and/or chili
salsa, which, once roasted, are placed in tortillas forming a taco. In the community of San
Pedro Arriba, the great majority of the species recorded are consumed in the larva stage,
which agrees with what was described by these authors, as well as by Lépez de la Cruz ez
al., (2015).

Judrez et al. (2012), in their study about the market in San Andrés Cuexcontitldn, of
the Barrio de Tlaltenanguito, municipality of Temoaya, explain that the sacamiches are
consumed cooked. Likewise, Viesca ez al. (2012) mention that padrecitos are sold associated
with acociles and offered in three forms: live, only cooked, or prepared in dishes, and they
are traded throughout the year. These data show us that the sacamiches are also consumed
cooked, although in this study they are consumed roasted.
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CONCLUSIONS

In this study, 11 ethnospecies of edible arthropods were identified by the Otomi
community of San Pedro Arriba. They are grouped into two classes, seven orders and 11
families, where the Lepidoptera order was the most abundant with four species, followed
by Coleoptera with three species. Harvesting of these organisms is practiced primarily in
the milpa and the forest, where 82% of the organisms were terrestrial. The consumption
of these organisms is primarily in their larva stage (82%) and preferably roasted (64%).
Anthropo-entomophagy is a millenary practice that has been preserved in indigenous
domestic units in the Otomi community of San Pedro Arriba. This traditional knowledge
in the use of arthropods in the diet of inhabitants is an alternative and a food complement
for food security of indigenous peasant units. Arthropods are a non-timber forest resource
that is available, accessible and free, and which only implies the energetic expense for its
harvest, which can happen in the milpa, the forest and bodies of water.

REFERENCES

Albuquerque UP, Ramos, MA, De Lucena RE, Alencar NL. 2014 Methods and Techniques Used to Collect
Ethnobiological Data. En Albuquerque, U. P, Cruz-da Cunha, L. V. E, de Lucena, R. E y Nébrega-
Alves, R. R. (eds). Methods and Techniques in Ethnobiology and Ethnoecology. Springer, 15-37.

Arzate BJ. 1999. Temoaya, Monografia Municipal Instituto Mexiquense de Cultura, Gobierno del Estado
de México, México.

Balcdzar-Quinones A, White-Olascoaga L, Chdvez-Mejia C, Zepeda-Gémez C. 2020. Los quelites: Riqueza
de especies y conocimiento tradicional en la comunidad otomi{ de San Pedro Arriba, Temoaya, Estado
de México. Polibotdnica 49,219-242. http://dx.doi.org/10.18387/polibotanica.49.14

Balcdzar-Quinones A, Flores-Morales KM, Gonzdlez-Delgadillo D, Isidoro-Ventura A. 2021. Etnografia de
los otomies de Toluca. Direccién General de Culturas Populares, Indigenas y Urbanas.

Banco Mundial (Sin fecha). Poblacién urbana (% del total) Latin America and Caribbean https://datos.
bancomundial.org/indicator/SEURB. TOTL.IN.ZS?locations=Z] Fecha de consulta 15 de mayo de
2021

Bermudez A, Oliveira-Miranda MA, Veldzquez D. 2005. La investigacién etnobotdnica sobre plantas medi-
cinales: una revisién de sus objetivos y enfoques actuales. Interciencia 30(8), 453-459.

Cea DM. 2001. Metodologia Cuantitativa: Estrategias y técnicas de investigacién social. Sintesis Sociolo-
gla.

COESPO (Consejo Estatal de Poblacién). 2018. Indigenas. http://coespo.edomex.gob.mx/indigenas. Fe-
cha de consulta 24 de julio de 2021

Costa-Neto EM, Ramos-Elorduy J, Pino JM. 2006. Los insectos medicinales de Brasil: primeros resultados.
Boletin de la Sociedad Entomolégica Aragonesa 38, 395-414.

Da Silva TC, De Oliveira LZ, Da Silva JS. 2016. Biota Perception and Use. In: Albuquerque, U. y Ndbrega,
R. (eds) Introduction to Ethnobiology (99-104) Springer.

Escamilla-Prado E, Escamilla-Femat S, Gémez-Utrilla JM, Tuxtla AM, Ramos-Elorduy J, Pino-Moreno
JM. 2012. Uso tradicional de tres especies de insectos comestibles en agroecosistemas cafetaleros del
estado de Veracruz. Tropical and Subtropical Agroecosystems. 15(2). S101-S109.

Escobar G. 2002. Introduccién al paradigma de la etnobiologia www.naya.org.ar/congreso2002/.../ger-
man_escobar_beron.htm

Esparza-Frausto G, Macfas-Rodriguez FJ, Martinez-Salvador, M, Jiménez GMA, Méndez-Gallegos S de
J. 2008. Insectos comestibles asociados a las magueyeras en el ejido Tolosa, Pinos, Zacatecas, México.
Agrociencia. 42(2) 243-252.

Gardufio de Jesus EG, Moctezuma-Pérez S, Espinoza-Ortega A, Judn Pérez JI. 2022. Trayectoria socioeco-
légica del grupo Mujeres Cosechando, de Temoaya, Estado de México. Regién y Sociedad, 34(1) doi:



ASyD 2022. DOL https://doi.org/10.22231/asyd.v19i4.1411
Articulo Cientifico

446

10.22198/rys2022/34/1574

Guzmdn-Mendoza R, Calzontzi-Marin J, Salas-Araiza MD, Martinez-Yéfiez R. 2016. La riqueza biolégica
de los insectos: andlisis de su importancia multidimensional. Acta Zoolégica Médica 32(3), 370-379.

Harris M. 2010. Bueno para comer: Enigmas de alimentacién y cultura. (J. Calvo B. y Gil. G.C,, Trad;).
Alianza S.A. Espana. (Original work published 1989).

Judrez OAJ, Ramos-Elorduy J, Pino MJM. 2012. Insectos comestibles en algunas localidades en la region
centro del Estado de México: técnicas de recoleccién, venta y preparacién. Dugesiana. 19(2),123-133.
https://doi.org/10.32870/dugesiana.v19i2.4069

Lara-Vézquez F, Romero-Contreras AT, Burrola-Aguilar C. 2013. Conocimiento tradicional sobre los
hongos silvestres en la comunidad otomi de San Pedro Arriba; Temoya, Estado de México. Agri-
cultura, sociedad y desarrollo 10(3). http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid
=S1870-54722013000300003

Llorente-Bousquets J, Garcia-Aldrete AN, Gonzélez-Soriano E. (eds). 1996. Biodiversidad, biogeografia
y taxonomia de artrépodos de México: hacia una sintesis de su conocimiento. Vol. 1. unam/conabio/
Bayer, México. https://www.researchgate.net/publication/338954468_ARTROPODOS

Lépez de la Cruz E, Gémez y Goméz B, Sdnchez CMS, Junghans C, Martinez JLV. 2015. Insectos utiles en-
tre los tsotsiles del Municipio de San Andrés Larrdinzar, Chiapas, México. Etnobiologia, 13(2), 72-84

Mariaca R, Gonzdlez A, Arias LM. (Sin fecha). El huerto maya en el siglo XVI. México: ECOSUR, CIN-
VESTAV, UIMQROO, CONCYTEY, FOMIX. 180 p. Fecha de consulta 20 de agosto de 2022

Mattoni R, Longcore T, Novotny V. 2000. Arthropod monitoring for fine scale habitat analysis: a case
study of the El Segundo Sand Dunes. Environmental Management, 25, 445-452. DOI: 10.1007/
5002679910035

Morales-Herndndez J. 2004. Sociedades Rurales y Naturaleza. En busca de alternativas para la sustentabili-
dad. Iteso, http://hdl.handle.net/11117/386

Pieroni A, Pawera L, Mujtaba G. 2016. Gastronomic Ethnobiology. /n: Albuquerque, U. y Nébrega, R.
(eds) Introduction to Ethnobiology. (53-62). Springer.

Pinkus MA. 2013. Una mirada local de los artrépodos en Yucatdn. Etnobiologfa. 11:58-68

Pino MJ, Ramos-Elorduy J, Costa-Neto EM. 2006. Los insectos comestibles comercializados en los merca-
dos de Cuautitlin de Romero Rubio, Estado de México, México. Etnobiologia 56-64.

Posey DA. 2004. Indigenous Knowledge and Ethics: A Darrel Posey Reader. Edited by K. Plenderleith.
Routledge Harwood Anthropology.

Puga AL, Escoto RJ. 2015. Insectos potencialmente comestibles del estado de Aguascalientes, México.
Investigacién y Ciencia 23(64),19-25.

Purvis A, Hector A. 2000. Getting the measure of biodiversity. Nature, 405, 212-219.

Ramirez CR. 2007. Etnoboténica y la pérdida de conocimiento tradicional en el siglo 21. Ethnobotany
Research and Application 5:241-244.

Ramos-Elorduy J, Pino M. 1989. Los insectos comestibles en el México antiguo. Editorial AGT.

Ramos-Elorduy J, Pino M. 2003. El consumo de insectos entre los aztecas. /n: Long J (ed) Conquista y
Comida: Consecuencias del Encuentro de Dos Mundos. Universidad Nacional Auténoma de México.
89-101.

Ramos-Elorduy ], Viejo-Montesinos JL. 2007. Los insectos como alimento humano: Breve ensayo sobre la
entomofagia, con especial referencia a México. Bol. R. Soc. Esp. Hist. Nat. Sec. Biol. 102(1-4), 61-84.

Ramos-Elorduy J, Pino M, Vdzquez-Ibarra A, Landero I, Oliva-Rivera H, Camacho VM. 2011. Edible
Lepidoptera in Mexico: Geographic distribution, ethnicity, economic and nutritional importance for
rural people. J. Ethnobiol. Ethnomed. 7: 2

Ramos RB, Quintero SB, Ramos-Elorduy J, Pino MJM, Angeles CS, Garcia PA, Barrera GVD. 2012
Andlisis quimico y nutricional de tres insectos comestibles de interés comercial en la zona arqueolégica
del municipio de San Juan Teotihuacdn y en Otumba, en el estado de México Interciencia 37(12),
914-920.

Rivas-Garcia G, Wilian de Jests Aguilar C, Garcia Gil G, Tun GJ, Manrique SP, Pinkus-Rendén Y. 2017.
Estudio etnoentomoldgico de los insectos aprovechados por los ejidatarios de Dzidzanttn, Yucatdn,
Meéxico. Etnobiologfa. (15), 67-78.

Sahagtin FB. 1999. Historia general de las cosas de la Nueva Espafna. Editorial Porrta. Sepan Cuantos.
(300).

Santos-Fita D. 2016. La milpa comedero-rampa de los cazadores mayas del centro de Quintana Roo. /n:



ASyD 2022. DOL https://doi.org/10.22231/asyd.v19i4.1411
Articulo Cientifico

447

Moreno-Calles, A. L., Casas, A., Toledo, V. M. y Vallejo-Ramos, M. (comps) Etnoagroforesterfa en
Meéxico. Universidad Nacional Auténoma de México, 263-287.

Solis AJF, Gonzdlez H, Leyva VJL, Equihua MA, Flores MFJ, Martinez GA. 2001. Scyphophorus acu-
punctatus gyllenhal, plaga del agave tequilero en Jalisco, México Agrociencia, 35(6), 663-670.

Sousa-Santos B. 2017. Justicia entre saberes: epistemologias del sur contra el epistemicidio. Ediciones Mo-
rata.

Tomasini G. 2003. Ecologia de la educacién en Temoaya. Nueva Antropologia, https://www.redalyc.org/
articulo.0a?id=15906203.

Viesca GF, Barrera GV, Judrez OA. 2012. La Recoleccién, Venta y Consumo de Insectos en Toluca, México
y Sus Alrededores. Rosa dos Ventos. https://www.redalyc.org/articulo.oa?id=473547089007



