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• The chances of a species being hunted
increases about 7% for each kg/person-
day.

• Abundant species are almost 12 times
more likely to be hunted than rare spe-
cies.

• A species appreciated for its flavor is
about 100% more likely to be hunted.
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Game meat is a resource widely exploited by rural populations in various parts of the world. In recent decades,
the growth in the number of people living near conserved areas has increased the demand for game meat. In
this work, based on the Social-ecological Theory of Maximization, we seek to verify the influence of cost-
benefit ratio, availability, and subjective preferences (flavor) in the selection of hunted species. We interviewed
game-eating people in seven communities in the Brazilian semiarid region, recording information on hunting
strategies, flavor preferences, and relative abundance of game fauna. We found that people hunt for the most
available species regardless of the cost-benefit of this choice. Also, flavor preference can increase the odds of a
species being hunted almost 100%. Our data show that huntersmay prefer species that require less capture effort,
even though they have energy-efficient alternatives. We found that flavor preference is proportionally the vari-
ablewith themost significant effect on the chances of a species being hunted, suggesting that traditional optimal
foraging models are too simple to cover the complexity involved in the selection of game species.
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1. Introduction

Game meat is a resource widely exploited by rural populations
around the world (Van Vliet and Mbazza, 2011). In many of these
places, game plays a key livelihood role and is sometimes the only
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source of protein available (Van Vliet andMbazza, 2011). The growth in
the number of people living near conserved areas in the last decades has
been proportionally increasing the demand for this resource (Robinson,
1999). However, populations of certain species do not seem towithstand
the intense hunting pressure they are subjected to and are beginning to
show evidence of the impact of overheating, such as decreased abun-
dance or even local extinction (Ripple et al., 2016).

This scenario has stimulated the production of several kinds of re-
search that aim to understand the patterns associated with hunting
(Alves et al., 2017), or more specifically, to investigate factors that may
be useful in predicting species that are vulnerable to pressure. Some of
these studies have shown, for example, that body size (Jerozolimski
and Peres, 2003; Ripple et al., 2016) and abundance (Smith, 2005;
Dunn and Smith, 2011; Martin et al., 2013) of a species are variables
directly related to the hunting pressure.

The positive effect of bodymass and abundance on hunting pressure
suggests that hunters follow a foraging optimization logic. The Optimal
Foraging Theory (OFT) postulates that animals adopt foraging strategies
that guarantee them the most favorable outcome, considering the
energy consumed in obtaining the resource and the energy gain from
its consumption (Macarthur and Pianka, 1966; Pyke et al., 1977). The
application of this theory to investigate the behavior of human hunters
thus admits that they can assess whether a particular species will bring
them enough advantage to offset all the costs necessary to capture them
(Levi et al., 2011; Sirén and Wilkie, 2016).

However, for game-eating communities, in addition to caloric impor-
tance, game consumption is influenced by subjective and sometimes un-
conscious factors such as social validation, leisure, orflavor (VanVliet and
Mbazza, 2011). Albuquerque et al. (2019) discuss the difficulty of many
studies in showing an association between human foraging strategies
andmodels proposedbyOFT. The authors highlight thedifficulty of trans-
lating certain variables that influence human behavior into an energy
measure. According to the authors, this is a limiting factor in the predic-
tive capacity of the classic OFT models applied to human behavior.

As an alternative, the Social-ecological Theory of Maximization
(STM) was proposed (Albuquerque et al., 2019). STM states that
humans select resources following a logic of cost reduction and benefit
maximization onmany factors and independently since humans are un-
able to access all the implications of their decisions. The resources that
would be most likely to be incorporated into a social-ecological system
are those that bring themaximum return, not only in relation to the pa-
rameters associated with an energy cost/benefit logic but in relation to
any factors that influence its use.

In Brazilian Caatinga, bushmeat hunting has been identified as one of
the main threats to vertebrate biodiversity (Mendonça et al., 2016). This
region is one of the poorest regions in Brazil and gamemeat has a funda-
mental role in people's subsistence (Buainain and Garcia, 2013). How-
ever, demographic and economic conditions seem to promote hunting
pressure far superior to thatwhich could be supported by the low species
richness (Alves et al., 2016). Consequently, some studies point to hunting
as one of the causes of reduced abundance and local extinction of hunted
species (Alves et al., 2016, 2012; Mendonça et al., 2016). In this work, we
seek to verify the influence of cost-effectiveness, availability, and subjec-
tive preferences (flavor) on the selection of hunted species. Therefore, we
interviewed game-eating people in nine communities in the Brazilian
Caatinga, recording information on hunting strategies, flavor preference,
and relative abundance of game fauna.

2. Methods

2.1. Study area

We collected our data in the Catimbau National Park (Parna) (8°30′
12″ / 37°22′14″), located in the State of Pernambuco - Brazil, 11 km from
the center of the municipality of Buíque, also comprising the following
municipalities, Ibimirim, Sertânia, and Tupanatinga. The Catimbau
Parna has an area of approximately 62,000 ha and is inserted in the
Moxotómicroregion, in the Caatinga domain, with vegetation composed
of rainforests, rupestrian vegetation, and evergreen shrub (Rodal et al.,
1998). The climate in the region is of BSh type, according to the Koppen
classification (hot and dry climate) (Alvares et al., 2013), with annual av-
erage temperature and precipitation of 26 °C and 600 mm, respectively.
According to data collected by the Laboratory of Ecology and Evolution of
Socioecological Systems (LEA) in partnership with the Institute of
Science and Technology of Ethnobiology, Bioprospecting, and Nature
Conservation (https://www.inctethnobio.com/), approximately 400
people reside within the Park. These people currently live in 11 commu-
nities. We work on seven of them (Igrejinha, Muquém, Breu, Porto
Seguro, Açude Velho, Túnel, Dor de dente). The other four communities
(Batinga, Malhador, Cumbre, and Quiridário) claim to belong to the
Kapinawa Indigenous Ethnicity, although they are not located in areas le-
gally recognized as an Indigenous Territory. The inhabitants of Parna
Catimbau develop agriculture and goat farming as their main economic
activities and access various natural resources that are available, mainly
for animal and human food (hunting and fruit gathering), energy supply
(firewood), and for medicinal purposes (Fig. 1).

2.2. Data survey

We conducted our study following the rules and guidelines of the
National Health Council (Resolution 466/12) through the Research
Ethics Committee of the Federal University of Pernambuco. The Biodi-
versity Authorization and Information System (SISBio), which granted
permission for the development of the research at PARNA Catimbau
(No. 55105), also reviewed our study. We undertook the sense of the
population by applying the methods to volunteer participants over 18
who claimed to have consumed game meat in the past year. Before
performing any data collection technique, we explained the research
objectives to the interviewees, the possible risks involved, presented
them with the Informed Consent Form, and requested their signature
as a formal consent to participate in the research.

2.2.1. Step I: identification of hunted species
Between 2016 and 2017, we conducted interviews in seven commu-

nities surrounding Parna Catimbau (Igrejinha, Muquém, Breu, Porto
Seguro, Açude Velho, Túnel, Dor de dente). In these communities, 66
people (35 men and 31 women) volunteered to participate in the
survey (Fig. 1).

To record which animals are hunted in Parna Catimbau, we applied
Free Lists (see Albuquerque et al., 2014), using as a generating question:
“Whatwild animals do youknow that is good for eating?”. To encourage
respondents to recall more items, we performed nonspecific induction
and rereading with ancillary techniques.

In order to eliminate synonyms and ensure that items listed in the
free lists are identified, we conducted structured interviews with the
support of visual stimuli (Medeiros et al., 2014) with two hunters
residing in the study area. In this interview, we presented a set of
images of species recorded in the Caatinga (including subspecies
and dimorphisms) to the interviewees, and we asked them to indicate
the items mentioned in the lists. After this stage, we recorded 46
ethnospecies (Hanazaki et al., 2000, or generic folk taxa, following
Berlin, 1992), of which 31.3% were birds, 39.1% were mammals, and
10.8% were reptiles (Table S1).

Before proceeding with the other steps of data collection, we elimi-
nated all free list items that could be considered idiosyncrasies. For
this, we used the Smith Salience Index (Smith and Borgatti, 1997). The
Salience Index varies between zero and one and is calculated from the
citation frequency and the citation ranking of each item in the complete
set of free lists. To identify idiosyncrasies, we used themethod proposed
by Chaves et al. (2019), which uses randomizationmethods to calculate
simulated salience values, thus establishing a null scenario that allows
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Fig. 1. Location of visited communities and summary of field data collection steps.
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us to evaluate which cited items have lower salience values than ex-
pected by chance.

The salience values of the items cited in the Free Lists ranged from
0.464 (yellow armadillo - Euphractus sexcinctus) to 0.0034 (Brazilian
porcupine - Coendou prehensilis). Items with salience values below
0.0337 were treated as idiosyncrasies (Chaves et al., 2019) and elimi-
nated from subsequent steps. We chose to focus our research on mam-
mal hunting, as this group of vertebrates is the most important for
hunters in tropical areas worldwide (Robinson and Bennett, 2000).
The elimination of idiosyncrasies resulted in 12 items (Table 1) corre-
sponding to hunted mammals, which were considered for the next
step of the methods (Table 2).
Table 1
Items selected from the free lists for the second stage of data collection, accompanied by the r
citation frequency.

Ethnoespecies English common name Scientific name

Peba Yellow armadillo Euphractus sexcinctus
Preá Brazilian guinea pig Cavia aperea
Cambambá Striped hog-nosed skunk Conepatus semistriatus
Cotia Black-rumped agouti Dasyprocta prymnoloph
Tatu Nine-banded armadillo Dasypus novemcinctus
Mocó Rock cavy Kerodon rupestris
Tamanduá Southern tamandua Tamandua tetradactyla
Gato do mato Northern Tiger Cat Leopardus tigrinus
Cassaco White-eared opossum Didelphis albiventris
Punaré Punare Thrichomys apereoides
Veado Gray brocket Mazama gouazoubira
Coelho do mato Tapeti Sylvilagus brasiliensis
2.2.2. Step II: factors that influence hunting
The second phase of the research was carried out in the second se-

mester of 2018, in the same communities. At this stage, we interviewed
49 people (38 men and 11 women), aged between 18 and 78 (average
of 42.3), residing for at least 15 years in the region. A total of 47% of
participants are dedicated exclusively to agriculture and livestock. The
remaining 53% are engaged in activities such as handicrafts, commerce,
people transportation, or are retired. Participants have an average of
3.6 years of formal schooling and a per capita household income of
about USD 76.00 (Fig. 1).

Structured interviews were conducted with the support of visual
stimuli (Medeiros et al., 2014) for information on perceived hunting
espective salience values, average position (mean of ranking values) in the free lists, and

Salience Average position Citation frequency

0.46 3.51 45.00
0.38 3.76 42.00

s 0.19 4.10 19.00
a 0.17 1.83 12.00

0.12 6.32 28.00
0.12 3.00 10.00
0.10 5.28 18.00
0.08 2.50 6.00
0.07 1.60 5.00
0.06 5.43 7.00
0.05 8.25 24.00
0.04 2.67 3.00



Table 2
Mammal species followed by the average values of Hunting intensity, Flavor preference, Biomass, Effort, Cost-effectiveness, and Perceived abundance according to data collected from
Catimbau National Park.

English common name Scientific name Hunt intensity
(average ranking
position)

Flavor preference
(average ranking
position)

Biomass (g) Effort
(man-day/sp)

Cost-effectiveness
(Kg/man-day)

Perceived
abundance (%)

Yellow armadillo Euphractus sexcinctus 0.46 4.37 4782.9 1.30 6.57 11.71
Brazilian guinea pig Cavia aperea 0.35 4.51 549.0 0.43 2.63 16.17
Striped hog-nosed skunk Conepatus semistriatuss 0.33 5.18 1200.0 1.76 1.03 9.68
Black-rumped agouti Dasyprocta prymnolopha 0.27 4.65 2900.0 3.86 1.25 7.72
Nine-banded armadillo Dasypus novemcinctus 0.13 3.02 4203.8 1.91 3.36 6.92
Rock cavy Kerodon rupestris 0.11 6.07 800.0 0.36 3.19 16.40
Southern tamandua Tamandua tetradactyla 0.10 6.79 5515.1 1.97 4.79 7.74
Punare Thrichomys apereoides 0.06 5.56 339.0 0.33 2.20 14.19
Gray brocket Mazama gouazoubira 0.07 4.04 16,300.1 17.12 2.59 9.46
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intensity,flavor preference, hunting technique for each species, the time
required for hunting for each species, and perceived abundance. At the
beginning of the interview, we presented the participant with an
album with photos of the 12 animals selected from the free lists and
asked them to identify the animals. When the participant was able to
identify all the animals, the interview progressed.

To record perceived hunting intensity and flavor preference, we
used the photo ordering method (Albuquerque et al., 2014), placing in
front of the participant a photo of each of the 12 animals and asking
them to sort them according to each of the two criteria.We consider fla-
vor as a sense which is cognitively “constructed” from the integration of
distinct physiologically defined sensory systems in order to perceive
and identify objects (Prescott, 1999).

Tomeasure the effort required to capture each species, we asked the
participant to explain which technique was used for hunting each spe-
cies and for specifying how many people participated and how long it
took to capture that species. To estimate the benefit, we asked how
many individuals of each species were usually caught in a hunt and
consulted information on the average biomass of each species in
Faurby et al. (2018, 2019).

To record the perceived abundance of each species, we used an adap-
tation of the scoring exercise proposed by Sieber et al. (2014). Once
again, we displayed a photo of each of the 12 species to the participant
and asked which of those animals was less frequent in the region. We
would then hand them a pot of seeds and ask them to put a handful of
seeds on the photo that could represent the number of animals of that
species in the region. After that, we asked them to place on each of the
other photos the number of seeds that represented their abundance in
relation to the number of seeds placed in the first photo.We have always
given the interviewee a very high amount of seeds (about one kilo of
bean seeds) so that the amount of seeds does not limit their response.
In all interviews, none of the interviewees needed to use all the seeds.

2.3. Data analysis

2.3.1. Data preparation
The hunting intensity data were adjusted in two steps so that the

variable was used in the analyses. First, we inverted the rank order
values of the photographs so that the animals indicated as most hunted
received higher values than less hunted species. Specifically, we
assigned values between 12 (for the most hunted species) and 1
(for the least hunted species), according to the ordering made by the
participant, and zero when they reported that the species was not
hunted in the region. Then, since ordering the position of an item is al-
ways relative to the others, we divide the adjusted ranking value by the
total number of species that we present to the interviewee.

The flavor preference was adjusted following the same procedure
described above, with only one difference. The adjusted ranking value
was divided by the total number of species that the participant had
already tried (among the ones we present) since whenever the
participant informed that hehad never tried any of the species, that spe-
cies was removed from the order.

We consider the estimated return of hunting for a given species as
the product between the species biomass and the number of individuals
of the same species that are usually caught in a hunting event, according
to the participant's response. To calculate the estimated effort, based on
interview information, wemultiply the estimated time taken to capture
an individual by the number of people generally employed for hunting a
species. Finally, we consider the perceived cost-effectiveness of hunting
as the ratio between estimated return and effort.

We considered as relative abundance the ratio between the esti-
mated abundance for each species and the sum of the abundances of
all species evaluated by the informant in the scoring exercise.

2.3.2. Model elaboration
For the analysis, we discarded the northern tiger cat (Leopardus

tigrinus), white-eared opossum (Didelphis albiventris), and tapeti
(Sylvilagus brasiliensis). This decision was made because of the large
number of informants who reported that these animals were hunted
only on anopportunistic basis andmost oftenmotivated only by conflict
(L. tigrinus, D. albiventris). These species were maintained during the
preparation of the variables “hunting intensity” and “flavor preference”
since, at the time of the ranking exercise, the participant still had 12
options.

To test our hypotheses, we built a generalized linear model with bi-
nomial distribution. We used hunting intensity as the dependent vari-
able and flavor preference, cost-effectiveness, relative abundance, and
interactions between these variables as independent variables. Since
the abundance of a species can reduce the effort in capturing the
game and, consequently, influence the cost-effectiveness ratio, we de-
cided to test the correlation between these two variables. However,
since the observed correlation between these variables was extremely
low (Pearson's r = −0.005), we proceed with the analyses with the
two variables.

We proceeded with the model adjustment, sequentially removing
the variables that had no significant effect until we obtained the
model with the lowest AIC value (Agresti, 2015).

We performed all analyzes in the R environment, version 3.5.2
(R Core Team, 2018), considering P b .05 as significant. The effect size
of the model variables was measured with the R broom.mixed package
(Bolker and Robinson, 2019).

3. Results

According to the interviews, the most intensely hunted species are
yellow armadillo (Euphractus sexcinctus) and nine-banded armadillo
(Dasypus novemcinctus), which had an average ranking position of
2.00 and 4.02, respectively. The species with the lowest hunting inten-
sity are punare (Thrichomys apereoides) and black-rumped agouti
(Dasyprocta prymnolopha), with an average ranking position of 6.75



Table 4
Effect size (in Odds ratio) of each of the model's significant variables accompanied by the
respective confidence intervals.

Odds ratio 2.5% 97.5%

(Intercept) 0.662 0.537 0.814
Preference (flavor) 2.09 1.64 2.66
Cost-effectiveness 1.07 1.04 1.09
Relative abundance 12.8 5.44 30.9

Table 3
Binomial GLM results, including estimated regression parameters, standard errors,
z-values, and p-values.

Estimate Std. Error z value Pr(N|z|)

(Intercept) −0.41294 0.10612 −3.891 9.97e-05
Preference (flavor) 0.73772 0.12337 5.980 2.23e-09
Cost-effectiveness 0.06421 0.01168 5.499 3.83e-08
Relative abundance 2.55115 0.44274 5.762 8.31e-09
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and 6.17, respectively. The ordering according to flavor preference
showed that nine-banded armadillo and gray brocket (Mazama
gouazoubira) (3.02 and4.05, respectively) are themost appreciated spe-
cies. At the same time, southern tamandua (Tamandua tetradactyla) and
rock cavy (Kerodon rupestres) (6.79 and 6.07, respectively) are the least
appreciated species. We found that gray brocket and black-rumped
agouti is the species that demand the most effort to capture, requiring
an average hunting of 17.13 and 4.00 person-days (number of people
multiplied by the number of days), respectively. Conversely, brazilian
guinea pig (Cavia aperea) and rock cavy (1.15 and 0.59 person-days, re-
spectively) require the least effort. The species with the best yield per
hunting event are gray brocket (16,300.1 kg), and yellow armadillo
(8142.3 kg) and those with the lowest yield are striped hog-nosed
skunk (Conepatus semistriatus) (1371.4 g) and punare (1936.5 g). We
also observed that the best cost-effective species are yellow armadillo
and southern tamandua (6.569 and 4.783Kg/person-days, respectively)
and the worst cost-effectiveness species are black-rumped agouti and
striped hog-nosed skunk (1.254 and 1.030 Kg/person-days, respec-
tively). Finally, the animals with the highest abundance perceived by
the participants were Brazilian guinea pig (16.1%) and rock cavy
(16.3%). In comparison, the animals with the lowest abundance were
black-rumped agouti (7.7%) and nine-banded armadillo (6.9%).

Analysis of our most sophisticated model showed that interactions
between variables did not have a significant effect on the model. For a
better model fit (AIC = 2332), interactions were excluded. All other
predictor variables influenced the hunting intensity and, therefore,
were kept in the model, resulting in a model that explains about 3% of
the variation in hunting intensity (marginal R2 = 0.033) (Table 3).
Fig. 2.Relationship between the cost-effectiveness and the hunting intensity of the species prese
by 49 research participants, and the red line represents the regression line of the relationship b
We observed that the ratio was directly related to the chances of a
species being hunted (Pr(N|z|) = 3.83e-08) (Table 3, Fig. 2). This in-
creases the chances of hunting by about 7% (OR = 1.07) (Table 4) for
each kg / person-day of a species.We also found that the chances of a spe-
cies being hunted increased (Pr(N|z|) = 8.31e-09) about 12 times (OR=
12.8) with increasing perceived abundance (Fig. 3). Additionally, prefer-
ence for flavor is positively related to the hunting intensity (Pr(N|z|) =
2.23e-09) (Fig. 4), increasing by 109% (OR = 2.09) the chances of one
species being hunted due to its higher preference (Table 4).

4. Discussion

We have demonstrated that cost-effectiveness, perceived abundance,
and preference for flavor are relevant factors in deciding what to hunt.
Objectively, a species that guarantees a high cost-effectiveness return in
biomass, such as yellow armadillo (Euphractus sexcinctus - 6.57 Kg /
person-day), is about 43% more likely to be hunted than the striped
hog-nosed skunk (Conepatus semistriatuss – 1.06 Kg/person-day). A spe-
cies perceived as very abundant like a Brazilian guinea pig (C. aperea ~
16%) is approximately 20% more likely to be hunted than a species seen
as poorly abundant like southern tamandua (T. tetradactyla ~ 7.7%). Al-
though objective factors have a strong influence on hunting decisions,
the preference seems to be the most relevant aspect. A species like
nine-banded armadillo (D. novemcinctus), for example,which is sparingly
abundant (6.9%) andmuch appreciated for itsflavor, is 97%more likely to
be hunted than an unappreciated species of similar abundance.

The prioritization of prey that ensures a higher amount of energy over
the time taken to acquire it is probably the most tested forage
nted to the researchparticipants. The points represent theninemammal species evaluated
etween the variables. The confidence interval is represented by the gray area.



Fig. 3. Relationship between the perceived abundance and the hunting intensity of the species presented to the research participants. The points represent the nine mammal species
evaluated by 49 research participants, and the red line represents the regression line of the relationship between the variables. The confidence interval is represented by the gray area.
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optimization hypothesis in humans (Lupo, 2007). The predictions of this
model are confirmed, for example, by the preference of several hunter
groups for large animals (Jerozolimski and Peres, 2003; Ripple et al.,
2016). The optimization of hunting activity by capturing animals with
higher biomass has been evidenced by large-scale studies carried out in
the Amazon Forest (Jerozolimski and Peres, 2003; Stafford et al., 2017)
is pointed as a global pattern (Burnside et al., 2012; Ripple et al., 2016).

We also found that a very abundant species can be up to ten times
more likely to be hunted than a rare species. The association between
abundance and hunting pressure is commonly attributed to an
Fig. 4. Relationship between flavor preference and hunt intensity of the species presented to t
research participants, and the red line represents the regression line of the relationship betwe
optimization strategy (Sirén andWilkie, 2016; Stafford et al., 2017). How-
ever, the lack of correlation between abundance and cost-effectivenesss
in our data demonstrates that humans can choose species that require
less capture effort, regardless of the existence of better alternatives in re-
lation to energetic gains.

According to Albuquerque et al. (2019), the various factors that influ-
ence human behavior can be maximized independently. In this context,
prioritizing the hunting of more abundant species may simply represent
a cost minimization strategy. Smith (2005), for example, in studying the
strategies of Buglé hunters in western Panama, demonstrated that 33%
he research participants. The points represent the nine mammal species evaluated by 49
en the variables. The confidence interval is represented by the gray area.
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of all hunting is made up of animals that are attracted to crops or in occa-
sional encounters during the timedevoted to agriculture. AlthoughBugles
have the alternative of capturing larger species in forested areas, this
strategy offers a good hunting volume without an extra investment of
time (Smith, 2005). Our findings support the idea that the parameters
that interfere with hunting are independently maximized. Although not
the alternative that guarantees the highest return, prioritizing hunting
of abundant species can be an alternative to reducing hunting costs, par-
ticularly in scenarios where hunting competes with other activities or
where high investment (time or resources) is not possible.

We also note that flavor preference can double the chances of a spe-
cies being hunted. The influence of flavor on game consumption is re-
ported in several papers (Rose, 2001; Vliet et al., 2011; Stafford et al.,
2016). Schenck et al. (2006) demonstrate that in addition to differentiat-
ing game from other types of animal protein, rural Gabonese residents
claim to appreciate the flavor of game and opt for this resource over
farmed animal meat. Rose (2001) also states that the consumption of
game in rural areas is strongly stimulated by theflavor of game. According
to the author, since hunting consumption is a habit practiced since child-
hood, its consumption, besides supplying caloric needs, can provide feel-
ings of greater food security to people used to its consumption. Although
flavor preference is not a new fact, our results quantify the effect this fac-
tor may have on hunting intensity. In practical terms, we note that flavor
preference is the most important aspect of understanding hunting pres-
sure. This result has direct implications for the conservation of hunted
species. Variables such as cost-effectiveness or abundance are sensitive
to unsustainable hunting scenarios. A species hunteddue to its high abun-
dance, for example, has its abundance reduced due to excessive hunting,
and it is no longer a priority target for hunters. Flavor-guided hunting, in
addition to not being sensitive to ecological variations in species, also
represents an obstacle to conservation programs based on offering other
options and protein (such as beef or chicken) for populations who prac-
tice hunting as livelihood. In this sense, our results demonstrated that
the study of hunting from variables that capture only utilitarian aspects
might lead to misinterpretations and underscore the need for combined
studyof other cultural variables, like taboos or prestige, for a better under-
standing of hunting patterns.

5. Conclusion

We observed that cost-effectiveness is not necessarily the most im-
portant aspect in the selection of hunted species. Our data demonstrate
that hunters may prefer species that require less capture effort, even
though they have more cost-effective alternatives, which demonstrates
that factors that influence hunting species selection can be maximized
independently. We also found that flavor preference is proportionally
the variable with the most significant effect on the chances of a species
being hunted, suggesting that traditional optimal foraging models are
too simple to cover the complexity involved in the selection of game
species.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.scitotenv.2020.138494.
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