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Abstract

Since ancient times, indigenous communities have depended on traditional and sustainable use of available
food sources. Throughout the tropics, the larvae of the palm weevil Rhynchophorus palmarum L. (Curculionidae,
Coleoptera) have served this purpose. Several studies have described the ancestral use of R. palmarum as an edible
and medicinal insect in the Americas. The use of the grub for food and a system for rearing them are byproducts of
the use of palms among several ethnic groups, many of which rely on the same harvesting techniques. The grubs
also are used as treatments for several conditions. To better characterise these applications, we developed semi-
structured surveys with 58 mostly open-ended questions focused on habitat, food, medicinal use, and commerce of
grubs. Respondents were 42 informants from five ethnic groups in Amazonian Ecuador. Analysis indicated that the
five groups had similar patterns of use, rearing, and collection of the larvae, but without a structured management
plan. Grub collection remains a side activity related to traditional use of palms, but the larvae of this species could
offer new opportunities in breeding, commercialisation, and consumption of edible insects as part of a sustainable-
use strategy to strengthen food security in Amazonian populations. The potential of the larvae in medicinal use and
as a factor in tourism in these regions suggests untapped opportunities with this year-round forest resource.
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1 Introduction Africa, and Latin America, where insects have been used

for food and medicine. This practice has captured the
Entomophagy dates back to the beginning of civilisa- attention of researchers and managers of biodiversity,
tion in many regions around the world, mainly in Asia,  with increasing international interest in promoting con-
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FIGURE 1

sumption of insects. The Food and Agriculture Organi-
zation of the United Nations (FAO) launched a world-
wide program in 2003 to generate knowledge through
published reports and communicate the role of insects
as food sources (FAO, 2013, 2019, 2021).

Larvae of various palm weevils have been consumed
in the Americas, Asia, and Africa (van Itterbeeck and
van Huis, 2012). These species represent the main edi-
ble insect in the Americas, followed by the larvae of
butterflies and ants (Cartay et al, 2020; Choo et al.,
2009; Dufour, 1987; Jaramillo-Vivanco et al., 2022). Use-
ful weevil larvae species include Dynamis borassi F.,
Metamasius hemipterus L., Rhinostomus barbirostris F.,
and Rhynchophorus palmarum L., all from the family
Curculionidae (Lasso et al., 2013; van Itterbeeck and van
Huis, 2012). Rhinostomus barbirostris is a small beetle
that, like the nymphs of R. palmarum, does not make
cocoons. It lives in the bark of the host plants, where
it can be seen expelling plant particles similar to saw-
dust (Choo et al.,, 2009). Dynamis borassi looks like R.
palmarum but feeds only on living tissue in standing
palms, and the secondary coloniser R. palmarum feeds

(A) Bactris gasipaes, the most common host for Rhynchophorus palmarum larvae. (B) R. palmarum in different developmental
stages: (B1) adult, (B2) larva, (B3) cocoon, (B4) nymph. (C) larvae inside B. gasipaes trunk. Scale bar: 1 cm.

on rotten wood (Figure 1; Cuellar-Palacios et al., 2020;
Vasquez-Ordonez et al., 2020). Metamasius hemipterus
is a smaller beetle, measuring up to 1.5 cm and orange-
yellowish with black stains (Giblin-Davis, 2001; Thorn et
al., 2019). Rhynchophorus palmarum, R. barbirostris, and
M. hemipterus are among the most consumed beetles,
particularly those found in palms (Alpizar, 2002; Araujo
et al., 2018; Cartay et al., 2020; Cerda et al., 2001; Choo
et al., 2009; Guachamin-Rosero et al., 2022; Jaramillo-
Vivanco et al., 2022; Manno et al., 2018).

Rhynchophorus palmarum is particularly well known
because it is a plague in palm monocultures. It damages
palm trunks and causes economic losses as a pest, is the
main vector of red ring disease, and is associated with
bud rot disease (Aldana de la Torre et al., 2017).

The genus Rhynchophorus Herbst (palm weevils, Cur-
culionidae, Coleoptera) includes 10 species distributed
in the tropics. Three have attracted special attention
as plagues. Rhynchophorus ferrugineus Olivier is native
to southern Asia and Melanesia but now has spread
over a wide geographical area, including Oceania, Asia,
Africa, and the Americas (EPPO, 2020; Ge et al., 2015).
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The remaining two species of Rhynchophorus are native
to the Americas: R. cruentatus Fabricius in Florida and
elsewhere in the southeastern United States, and R. pal-
marum in tropical Mexico, Central and South America,
and the Caribbean (EPPO, 2022; Thomas, 2010).

The larvae of R. palmarum are eaten and used for
medicine, especially in Venezuela, Colombia, Ecuador,
Brazil, Peru, Paraguay, and Argentina. The rearing me-
thod is the same among all ethnic groups in the Ama-
zon basin, which cultivate the grubs on different palm
species, depending on region. Some ethnic groups
use semi-planned collection systems by observing the
palm’s growth and adding different substances, e.g.
urine, to the holes created by the larvae in the trunk
or by moving the larvae close to their villages for easier
access to control rearing (Araujo et al., 2018; Cartay et al.,
2020; Cedertio Girdn et al., 2017; Cerda et al., 1999; Choo
et al., 2009; Defoliart, 1999; Delgado et al., 2019; Dufour,
1987; Jaramillo-Vivanco et al., 2022; Manno et al., 2018;
Onore 1997; van Huis 2013; van Itterbeeck and van Huis,
2012; Vargas et al., 2013). In Table 1, we summarise the
ethnobiology of R. palmarum and the other palm wee-
vils (R. barbirostris, M. hemipterus, and D. borassi).

The Amazon region of Ecuador has 740,000 inhab-
itants (Mestanza-Ramon et al., 2022). The non-indige-
nous population is primarily occupied with subsistence
agriculture that entails high costs and generally does
not yield significant production. In most of the Ama-
zonian area, income among these populations is based
on agriculture, livestock, and tourism-related activities
(Sancho et al., 2017). The agricultural practices of indige-
nous groups in the region differ markedly from this
model. Of the 11 ethnic groups in Amazonian Ecuador
(Achuar, Ai'Cofan, Andwa, Kichwa, Quijos, Sapara, Shi-
wiar, Shuar, Siekopai, Siona, and Waorani), the Achuar,
Kichwa, Shuar, Siona, and Waorani are the largest in
population and territory (CONFENIAE, 2022).

As noted, R. palmarum is widely known in different
Amazonian indigenous communities, and Ecuador is
no exception. However, limited published reports have
described the methods for its collection and its uses
among the different ethnic groups. The general objec-
tive of this study is to document the ethnobiology of
R. palmarum, known locally as chontacuro, and its uses
among different ethnic groups in Amazonian Ecuador.
Specifically, we asked: What is chontacuro? How do the
ethnic groups use it for food, medicine, or other pur-
poses? If they commercialise it, where do they find it
and how do they collect and rear it? Finally, does this
species represent a plague in these indigenous commu-
nities?
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2 Methods

Study area and data collection

Fieldwork was conducted in northern and central Ama-
zonian Ecuador from March to December 2021 (Fig-
ure 2). The livelihood of the villagers is based on agri-
culture, including the cultivation of plantain, manihot,
tropical fruits, and guayusa; a variety of other forest
products such as heart of palms; and meat from wild
animals, consumed primarily in the most isolated vil-
lages. Another source of income is community tourism,
which allowed us to be integrated into the community
during our field work.

The indigenous communities were reached by terres-
trial transport (car, 2,800 km total) and canoes (220 km
total) and on foot (80 km total). Departure was always
from Quito (Ecuador’s political capital).

Our procedure followed the International Code of
Ethics (ISE, 2006). Above all, we focused on full dis-
closure and informed the communities about prior
informed consent, confidentiality, respect, reciprocity,
mutual benefit, and equitable sharing. In this context,
local guides assisted us in each community. Our sur-
vey and observations were based on informed consent,
signed by local people, that allowed us to photograph
and film them in each community and to use the data
for non-profit purposes.

Meetings were held to explain the project to the
chief of each community in each village, and sub-
sequently the project was explained at a gathering
of villagers. During the meetings, the methods and
goals of the project were explained so that they were
understood by all parties. All visited communities prac-
ticed community-based tourism. During our stays, they
offered us all of their information related to the con-
sumption of chontacuro (the local name of the R. pal-
marum larvae), such as guidance on collection and
knowledge about its uses and the grubs themselves, as
well as providing lodging and transportation services.

We conducted semi-structured interviews with the
heads of families or other village members, with the
aim of having representation from two genders and a
range of ages. The informants were selected for their role
in the community. We attempted to interview at least
one member of each family in each village, detailed in
Table 2. Some informants appeared to be apprehensive,
and with the exception of the Kichwa communities,
women had to ask the male head of the household (i.e.
father, husband, older brother) for permission to partic-
ipate. Most informants were bilingual (Spanish/native
language) and were interviewed in Spanish, and those
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TABLE 1 Traditional uses of Rhynchophorus palmarum, including Rhinostomus barbirostris, Metamasius hemipterus, and Dynamis
borassi, in Central and South America
Country  Useasfoodand  Traditional Traditional Plague References
rearing ecological  medicine
knowledge
General Not An overview of scientific research highlights insects’ significant  van Huis, 2013; van

Amazonian applicable

Central Honduras
America
Costa Rica
South Venezuela
America
Colombia
Ecuador
Peru
Brazil

role in ecosystems, diets, food security, and livelihoods, also

mentioning Rhinostomus barbirostris, Metamasius sp., and

Dynamis borassi

Not mentioned

Not mentioned

Well-documented Well-
use, rearing,
nutritional and
sensory analysis
(mentioning
Rhinostomus
barbirostris,
Metamasius
hemipterus, and
Dynamis borassi)

Used as food Not
mentioned
Used as food Mentioned

Well-documented Not
use, rearing, mentioned
nutritional

(including

Rhinostomus

barbirostris, and

Metamasius

hemipterus)

Used as food

Used in

documented traditional

medicine

Not
mentioned

Used in
traditional
medicine

Well-
documented
use in
traditional
medicine

Described as
a plague
Described as
a plague with
Metamasius
hemipterus

Not
mentioned

Not
mentioned

Not
mentioned

Described as
a plague

Not
mentioned

Itterbeeck and van
Huis, 2012

Chinchilla et al.,
1990

Alpizar, 2002

Beckerman, 1977;
Cedeno Girdn et al.,
2017; Cerda et al.,
1999; Chagnon,
1968; Choo et al.,
2009

Dufour, 1987

Barragan et al.,
2009;
Guachamin-Rosero
etal., 2020,
Jaramillo-Vivanco et
al., 2022; Onore,
1997; Sancho et al.,
2015, 2017

Cartay et al., 2020;
Delgado et al., 2019;
Manno et al., 2018;
Vargas et al., 2013

Andrade Molina et
al., 2023; Chagnon,
1968
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TABLE 1 (Continued)
Country Use as foodand  Traditional = Traditional = Plague References
rearing ecological medicine
knowledge
Paraguay  Used as food Not Not Not Araujo et al., 2018
mentioned  mentioned mentioned
Uruguay  Used as food Not Not Not Araujo et al., 2018
mentioned mentioned mentioned
Argentina  Comparison of Well Not Not Araujo et al., 2018;
traditional uses documented mentioned mentioned  Dufour, 1987
with Rhinostomus
barbirostris, and
Metamasius
hemipterus

who spoke only their native language were interviewed
with the help of an interpreter. Finally, we made a verbal
agreement with the communities to create a brochure
containing the findings from this research, written in
simple Spanish and to be distributed to all visited com-
munities.

We collected information among five ethnic groups:
Achuar, Kichwa, Shuar, Siona, and Waorani distributed
un seven communities located in the Ecuadorian Ama-
zon (Table 2). These groups represent variation in cul-
ture and population in Amazonian Ecuador. The 42
informants were ages 14-73 years. Each one of the visits
was planned considering specific aspects of each com-
munity as follows: (1) contact with community leaders,
(2) acceptance by the leaders to access, (3) planning
the visit considering: (i) difficulties, time, and distance
to reach the community, (ii) dates on which we were
authorized to access, (iii) availability of the researchers
to carry out the field trip, (iv) organization and logistics
for the trip.

The survey included 58 questions focused on habitat,
food, sensory aspects (e.g. taste, flavour, smell, appear-
ance), medicinal use, and commerce of grubs. During all
interviews, a picture of the larval stage of R. palmarum
was shown to ensure that the answers related specifi-
cally to that grub species. Most questions were open-
ended to facilitate the dialogue and create a relaxed
atmosphere for the interview.

The methodology applied here was based on the lim-
ited literature available and mainly on the expertise of
participants and characteristics of the specific group of
individual participants in this study. Traditional ques-
tionnaires make data interpretation easy through sta-
tistical modelling techniques (Bir6 et al., 2002). In our
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case, however, with several open-ended questions, sta-
tistical analysis was not possible because of the limited
number of families in the community.

Sample collection

We contacted the villagers in advance to secure avail-
ability of larvae of different species for our study. After
the initial meeting in each community, we carried out
the interviews and collected the material. We walked to
collection areas that were close to the communities in
the chakras, which are fields where villagers plant edi-
ble crops. On some occasions, we collected larvae in the
forest as much as two hours’ walking distance from the
village.

The palm species where the villagers found grubs
were photographed and later identified in the herbar-
ium QCA at Pontificia Universidad Catélica del Ecuador,
Quito-Ecuador. This herbarium houses a large collection
of palms from Amazonian Ecuador, collected by Henrik
Balslev over many years of research (Balslev and Barfod,
1987; Borchsenius et al., 1998).

3 Results

Our findings indicated that the R. palmarum larvae is
the most consumed insect in the seven villages among
the five ethnic groups we visited. The vernacular name
of it is chontakuru, derived from the common plant
name for palm (chonta) and the addition of kuru, mean-
ing ‘grub’ An alternative name and the term most often
used among the five ethnic groups is chontacuro (in
Spanish), but other terms include maydn (Sionas and
Shuar) and mojojoy (Sionas). All five ethnic groups were
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gathered.

aware that chontacuro is the larval stage of the weevil
beetle R. palmarum.

Food

All five ethnic groups consumed the larvae of R. pal-
marum as food (Figure 3). For the Waoranis, however,
eating these grubs did not appear to be a part of a long-
standing traditional culture but rather something they
had learned from the Kichwa during the past century.
Consequently, elderly Waorani do not eat the grub but
do use it for medicinal purposes. The interviewed Wao-
ranis told us that they occasionally consume roasted
adult beetles, as was also the case among the Kichwas.

Map of Amazonian Ecuador showing the location of the villages where information about Rhynchophorus palmarum was

The informants did not mention a particular age at
which they began consuming the grubs. Most of them
had eaten the larvae since childhood, having learned
to do so from their parents and grandparents. Most
informants also agreed that the grub was a good, nutri-
tious food with a taste they liked, but some also said
that they enjoyed eating them as part of their culture.
The methods of consumption were generally the same
everywhere: raw larvae, cooked in soups, in a stew, fried,
or smoked. They also sold the grubs at markets for which
the main preparation method was to pinch them onto
wooden sticks (i.e. as grilled brochettes) or to package
them in a maito (i.e. wrapped in leaves and grilled). The
flavour was said to be much better with the inner organs
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TABLE 2

433

Villages in Amazonian Ecuador (n = 538) where a total of 42 informants (12 women, 30 men) were interviewed about the use of

the larvae of Rhynchophorus palmarum as food and traditional medicine

Ethnic group  Village Province Coordinates Month of # Inhabitants Women Men
sampling
2021
Achuar Tkiam Pastaza S 02°07'30", August 34 1 5
W 77°24'32"
Kichwa Alto Eno Sucumbios S 0°03'59.74", November not available 1 0
W 77°40'09.35"
Boayaku Pastaza- S 01°19'29.24", December not available 0 1
Napo W 77°58'46.55"
Mushullakta  Napo S 00°47'47", March, May 150 3 6
W 77°3510"
Shuar Nankei Pastaza- S 01°49'32", December 40 3 5
Morona W 77°48'57"
Santiago
Siona Reserva Sucumbios S 0°4'51.97", November 250 2 7
Faunistica W 76°9'29.98"
Cuyabeno:
Séoquéya,
Puerto
Bolivar, San
Victoriano,
Cafiangueno
‘Waorani Kenaweno Pastaza S 01°14'36", September 64 2 6
W 77°24'57"
Total 538 12 30
removed, the grubs drained for grease, and a little bit of =~ Medicinal use

salt added. The grubs were served mostly with green or
sweet plantains, cassava, or heart of palms. There were
no clear gender-related patterns, although it appeared
that women were more commonly involved in prepara-
tion of the larvae.

We did not find any discernible differences among
the ethnic groups in the degree of consumption. An
interesting explanation for this consistency was that
they were trying to conserve the palms because their
populations had been decimated, especially in the
Kichwa villages.

The informants preferred grubs raised in the trunks
of Oenocarpus bataua Mart. and Bactris gasipaes Kunth.
The source of the preference could be the taste or scent
of those larvae or the abundance of a species around a
particular village (Figure 4).

Informants from all five ethnic groups reported that
if the grub were consumed on an empty stomach, it
could produce diarrhoea or dizziness, or make the per-
son ‘lazy".
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All five ethnic groups used the larvae as treatment for
respiratory diseases. The oil was extracted by cutting
open the grubs and then frying them or drying them
by exposing them to direct sun on a tin roof. To treat
the respiratory problem, users either applied the oily
substance to their skin, such as on the chest or back
for asthma or tuberculosis, or consumed a teaspoon of
it daily. The Achuar and Kichwa performed cleansings
that involved rubbing the grubs all over exposed parts
of the body and discarding the larvae. In Figure 5, we
show the health problems the larvae were used to treat
among the five ethnic groups, with respiratory diseases
as the most common, including asthma and tuberculo-
sis. In the case of herpes or spots on the face, the oil was
applied directly to lesions.

Commerce

None of our informants reared the grubs strictly for
commercial purposes. Some of them sold the larvae, but
not in any specific location. Sometimes, they would sell
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FIGURE 3

Traditional uses of Rhynchophorus palmarum larvae. (A) Grilled brochettes and maitos used by Kichwas. (B) Grilling of R.
palmarum larvae by Shuars, who served them with sweet potatoes (Ipomoea batatas (L.) Lam.) and chicha, which is a fermented
local drink based on Manihot esculenta Crantz. (C) Commercializing R. palmarum larvae alive in the husk from the palm trunks
where they were collected, and the extracted oil in plastic flasks in the Lago Agrio market where they are sold by Kichwas.
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FIGURE 4  The host species for Rhynchophorus palmarum grubs, with the percentage of informants from each of the five visited ethnic

groups who cited grubs originating from the species as preferred for taste and flavour.

the grubs to tourists in nearby towns or in their own
villages, usually as both food and medicine, either raw
or prepared (Figure 3). The percentage of informants
reporting commercialization of R. palmarum by ethnic
group was as follows: Achuar, 68%; Kichwa, 38%; Shuar,
74%; Siona, 79%; and Waorani, 62%. The cost varied
from US $0.25-0.50 for one grub, depending on location
of the sale, their size, and whether the grubs were raw
or prepared. The Sionas, whose main income is tourism,
charged US $6.00/pound of grubs The highest price per
grub was obtained in areas commonly frequented by
tourists.

Habitat and rearing

Breeding of R. palmarum was mostly based on a tradi-
tional agricultural technique as a byproduct of the use
of palms. Most informants understood that the grubs
were the larval stage of a beetle (Figure 1). Several of
the palm species used for rearing grubs were common
around human dwellings in the Amazon lowlands. We
registered 11 species of palms (Arecaceae) used for rear-
ing R. palmarum larvae: B. gasipaes, Mauritia flexuosa
L.f, O. bataua, Iriartea deltoidea Ruiz & Pav., Attalea
butyracea (Mutis ex L.f.) Wess. Boer, Astrocaryum cham-
bira Burret, Phytelephas tenuicaulis (Barfod) AJ. Hend.,
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Aphandra natalia (Balslev & AJ. Hend.) Barfod, Euterpe
precatoria Mart., Dictyocaryum lamarckianum (Mart.) H.
Wendl., and Wettinia maynensis Spruce. All palms used
as hosts for R. palmarum rearing were native to Ama-
zonian Ecuador. The villagers also used two non-palm
species for rearing the grubs: Jacaratia digitata Solms
(Caricaceae), which is a native of the Amazon basin,
and the banana, Musa x paradisiaca L. (Musaceae), an
old cultivar in the area that originated in southeast Asia
and is now widely cultivated in the Amazon basin and
all other tropical regions (Table 3, Figure 6).

After collecting the primary products from felled host
trees, the villagers left their trunks so that R. palmarum
adults could lay their eggs in them. To facilitate egg
deposition, collectors from all ethnic groups made sev-
eral wedge-shaped incisions with a machete, axe, or
chainsaw, every 2 m or more, depending on the length of
the trunk. Sometimes, they covered the cuts with leaves
so that wild mammals, such as the armadillo (Dasypus
novemcinctus L.), would not steal the grubs. The Sionas
said that they sometimes did not cut the palm down
immediately but instead would make incisions in the
trunks of a living tree and then later cut it down to har-
vest the grubs. This technique prevented the grubs from
being eaten by other mammals, and the tree would gain
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time for its fruits to ripen. There was no precise time
for felling the trees, and timing depended on when the
fruits or other parts of the palm would be ready for har-
vest. A pattern in many communities, however, was that
the palms were felled at the new moon.

Depending on the season and the species, the grubs
would take 1 to 3 months to mature. During that period,
villagers would visit the trunk several times to make sure
everything was in good order for the eventual harvesting
of the grubs. The grubs made tunnels within the fallen
trunks, and in chewing with their strong jaws, they made
a singular noise. Usually, the harvester would listen for
that noise within the trunk before opening the tunnels.

Once the grubs were ready to harvest, the harvesters
would go to the site, usually a man and a woman fol-
lowed by or carrying their children. The site could be in
the field that they called chakra, where villagers plant
the chonta palm, the only domesticated palm in the
Amazon basin, or in the forest, where palms had been
left. The man usually cut the trunk to expose the grubs
from the tunnels, which the women would then har-
vest. An important custom seems to have been that the
collector always used the right hand to manipulate the
grubs. All informants said that doing so was manda-

tory to avoid spoiling the larvae, and most said that
not following it would render the grubs inedible. The
villagers collected all grubs that were fully grown (ca.
5 x 2.5 cm) and ready to be eaten, which was when
they had attained a yellowish colour. Smaller grubs were
left in the trunks to be harvested later, which could be
after 2 weeks or more. The number of larvae harvested
depended on the length and diameter of the trunk.
Sometimes as few as 10 larvae were harvested, but hun-
dreds could be extracted from a single trunk depending
on the weather and the host tree species.

The grubs were collected along with the detritus
inside of the trunk where they had grown. Sometimes
grubs were consumed the day that they were harvested,
but on other occasions, they were kept for a few days
depending on the amount of substrate that had been
collected. The grubs were kept in plastic bins or in
homemade containers called bijao, constructed from a
leaf of a Calathea (Marantaceae) species. The storage
needed to be open to the air to allow the grubs to
breathe, and they also had to be provided with food to
prevent their eating each other.

Two other beetle species shared the same habit: R.
barbirostris and M. hemipterus. The Kichwas and Sionas
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TABLE 3 Vernacular names of the host palms or trees used for rearing palm weevils, Rhynchophorus palmarum, among five ethnic groups
in Amazonian Ecuador

Vernacular names
Family Species Gathered in our survey ~ Names mentioned in Torre et al. (2008)
Arecaceae Bactris gasipaes chonta, chontaduro chunta, tewe, palmito, peach palm (English)
Mauritia flexuosa morete nontoka, nontowe, achu, aguaje, moriche
Oenocarpus bataua ungurahua, chapil peto, petoba, mil pesos, palma real, chambil
Iriartea deltoidea pambil kara putu, puna, tepamo, yadenka, tuntuam,
chonta kilo
Attalea butyracea canambo lukata, shapaja, kadawe
Astrocaryum chambira chambira pita, chambira yura, one, onempa, mate
Phytelephas tenuicaulis ~ chapi shipati, yarina, omakaba, tobeka
Aphandra natalia fibra chili, chili muyu, wamomo, wamonka,
kintiuk, escoba
Euterpe precatoria wasay pamiwa, wimaba, wimawe, saké, shimpi
Dictyocaryum narupa wakra chanka, bombdn
lamarckianum
Wettinia maynensis killi killi muyu, kiriwa, kagifiibeba, kayebepa,
palma blanca
Caricaceae  Jacaratia digitat papayuelo, chamburo sacha papaya, iemebe, palo suave, toronche
silvestre
Musaceae Musa x paradisiaca platano verde palanta, penekabo, paantam, guineo,
plantain (English)
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FIGURE 6 Thirteen plant species noted by the 42 informants as hosts of Rhynchophorus palmarum larvae rearing. The percentage of
informants from each ethnic group mentioning the particular species is indicated.
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were reported to be consumers of R. barbirostris (the
Kichwas under the name wiliam-kuru and the Sionas
under the name of suri), but we did not obtain evi-
dence for this. Rhinostomus barbirostris was consumed
but not appreciated as much as R. palmarum, possibly
because of the size of the larvae. In addition to the bee-
tles, members of all five ethnic groups consumed several
species of ants and some consumed the larvae of a but-
terfly (under the name patas-kuru). The larvae of M.
hemipterus was used as bait for fishing.

As aplague

During the interviews, no informant ever mentioned
that R. palmarum was a pest or a plague. They knew that
it is native and had always been in their habitats and
would not consider it a harmful insect.

4 Discussion

In the Amazon basin of Ecuador, the most commonly
used insect is the weevil beetle R. palmarum. It is used
as food and for medicinal purposes, and it is commer-
cialised. The same beetle grub also is used in other
South American countries (Cartay et al., 2020; Choo et
al., 2009; Dufour, 1987; Jaramillo-Vivanco et al., 2022;
van Huis 2013). In the Waorani community, the older
generation refrains from consuming it, but with influ-
ence from the Kichwas, it has become an increasingly
common food source and medicine among the Waora-
nis. Apart from this distinction, differences among the
ethnic groups with regard to using this beetle larvae
basically consisted of different local names assigned to
them and geographical variation in host trees.

Other edible weevil grubs include those of R. barbi-
rostris and M. hemipterus, which are used mainly as fish-
ing bait or for human consumption when chontacuro is
not available. These two weevils occur throughout South
America (Araujo et al., 2018; Cartay et al., 2020; Choo
et al., 2009; Dufour, 1987; Giblin-Davis, 2001; Manno
et al., 2018; Vargas et al, 2013). The larvae represent
an important source of protein and other biochemi-
cal compounds that can prevent malnutrition in chil-
dren, especially in remote areas where protein sources
are scarce (Guachamin-Rosero et al., 2022; Jaramillo-
Vivanco et al., 2022).

Most informants said that the taste of the larvae
changed depending on the rearing plant (Figure 4). This
association has been reported previously (Cartay et al.,
2020) as a flavour preference for grubs reared on O.
bataua. The Kichwa and the Waorani also consume the
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adult weevil, male or female, mainly grilled, as others
have reported (Dufour, 1987; Guachamin-Rosero et al.,
2022).

As the global population marches toward 9 billion
by 2050, the global food supply situation is expected
to become more critical than it already is (Béné et
al., 2015). Insects could represent a quality food, with
a high feed conversion ratio and low levels of green-
house gas emissions involved in their production (FAO,
2013). Rhynchophorus palmarum grubs could be con-
sidered a good food product that warrants develop-
ing cost-effective and sustainable mass-rearing facilities
while reducing contamination and transforming waste
for humans or livestock. In addition, the risk of zoonosis
from insects is very low.

In Ecuador, the most frequently cited health condi-
tions treated with R. palmarum are respiratory diseases
(Figure 5). This use also has been described by Del-
gado et al. (2019) for Amazonian Peru. A likely explana-
tion of any effectiveness is the presence of linoleic and
linolenic acids, which have anti-inflammatory proper-
ties (Delgado et al., 2019).

Our findings indicated that none of the interviewed
informants had a structured production management
plan. Most of the ethnic groups felled the palm to obtain
its fruits (palm heart) or to use the leaves or part of the
trunk for handicrafts and construction. The subsequent
harvesting of R. palmarum larvae was a byproduct of
these activities. Adult beetles would visit rotten, fallen
trees or the scars on the stems and trunks that collectors
left on purpose to encourage the beetles to lay their eggs
in them.

The most used palms were B. gasipaes, M. flexuosa,
O. bataua, I. deltoidea, and A. butyracea, which were all
common in the study area. Astrocaryum chambira, P.
tenuicaulis, A. natalia, E. precatoria, D. lamarckianum,
and W. maynensis were used for rearing of R. palmarum
larvae once or twice during our fieldwork. Among non-
palm species, the use of J digitata is promising, and
cultivated B. gasipaes for rearing grubs instead of har-
vesting them from endangered wild palm species may
aid in conservation. If R. palmarum proves to be an
innocuous and useful food for humans or cattle, alter-
native hosts for rearing could include B. gasipaes as the
only native palm cultivated in the Amazon basin, J. dig-
itata (Caricaceae), or banana (M. x paradisiaca) (Fig-
ure 3, Table 3). Management in which the grubs are a
byproduct of other uses of the trees has been commonly
reported in other studies on rearing of the grub (Cartay
et al., 2020; Guachamin-Rosero et al., 2022).
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The division of labour related to rearing R. palmarum
larvae was not associated with gender, but our impres-
sion was that most often, a man managed the axe or
machete, and the women would open the trunks if
a man was not present. In the Kichwa communities,
especially, both men and women quite commonly per-
formed the same tasks. We emphasise that the activity of
rearing and using R. palmarum grubs is not a traditional
knowledge as delineated by the International Society of
Ethnobiology (ISE, 2006). Instead, it can be considered
an agricultural technique that is widely known in most
Amazonian countries.

Rhynchophorus palmarum is viewed as a pest in
monoculture crops in almost all Neotropical countries.
It has been reported to be a plague in plantations of
coconut, oil palm, and chontaduro or palmheart (B. gasi-
paes) (Alpizar, 2002; Cartay et al., 2020; Chinchilla et al.,
1990). The people in Amazonian Ecuador, however, did
not take this view of R. palmarum and did not consider
it a plague in the forest or chakras. It is possible that an
approach to possibly breeding chontacuro in palm plan-
tations to obtain a higher economic yield could come
into conflict with the productivity of these monocul-
tures. However, traditional use by indigenous popula-
tions does not pose a risk to these crops and provides
income and a major food source for these communities
in remote areas. Tourist and settler demand and the high
price they are willing to pay for the larvae should guar-
antee marketable and profitable production (Figure 6).

5 Conclusions

Among the five ethnic groups visited for this study,
the patterns of use, rearing, and collection of chon-
tacuros are similar. The use of forest resources by the
Amazonian people may guide the undertaking of new
productive activities, in this case the breeding, com-
mercialisation, and consumption of R. palmarum lar-
vae in Ecuador. The potential of these edible insects is
promotion of sustainable-use strategies with the aim
of improving food security and maintaining agricul-
tural knowledge in these communities. Moreover, even
if the grubs do not meet all dietary needs, they remain
a source of protein and fat, can be used yearlong as
medicine, and yield a cash income for ethnic groups in
some areas frequented by tourists. The indigenous pop-
ulations carry out chontacuro breeding in the Ecuado-
rian Amazon without any structured management plan.
For them, grub collection has always been a side activ-
ity connected to other traditional uses of the palms
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and representing a permanent forest resource and year-
round agricultural byproduct.
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