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tal and strategic information for designing and 
running these programs (Garibaldi and Turner 2004; 
Ramires et al. 2012). Accordingly, the involvement of 
local residents decreases the uncertainty around the 
success and effectiveness of these programs (Kellert 
et al. 2000; Ramires et al. 2012; Vandebroek et al. 
2011). 

With this in mind, we used an ethnobiological 
approach to document and analyze the traditional 
knowledge of a peasant community in the Mexican 
state of Morelos, their perceptions and feelings 
towards the plant and animal species with which they 
interact, and the way the latter influence their 

Introduction  
The biological knowledge of the local inhabitants of 
protected areas should be taken into account as 
central elements in the development of government 
programs aimed at the conservation and sustainable 
management of these areas (Ortega-Argueta et al. 
2016; Weber et al. 2006). In support of this, there is 
growing evidence that the success of environmental 
programs and sustainable resource management 
projects greatly benefits from the active participation 
of local inhabitants (Haenn 1999; Ortega-Argueta et 
al. 2016; Ramires et al. 2012; Weber et al. 2006). 
Moreover, local inhabitants possess key environmen-
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decisions on natural resource acquisition and 
management (Bohensky and Maru 2011; Bohensky et 
al. 2013; Marques 2001). We aimed to identify 
potential plant and animal species that could be the 
focus for the future development of sustainable 
resource management programs. 

The state of Morelos, located in southwestern 
Mexico, is a highly biodiverse area with an extremely 
elevated deforestation rate. It is estimated that by 
1990, 60% of the original vegetation cover had been 
lost (Trejo and Dirzo 2000). As a result, 123 plant and 
animal species from this state have been listed as 
threatened (CONABIO and UAEM 2006). The major 
driving force of this transformation process 
throughout Mexico, has been land-use change 
towards agriculture, farming, and urban growth 
(CEAMA-CONABIO 2003). In response to this 
general trend towards biodiversity loss, the Mexican 
government has created public policies that encourage 
the diversification of resource management systems in 
rural areas (CONABIO 2012; Rubio-Becerra 2012). 
These initiatives include ongoing regional programs 
aimed at wildlife management. These are referred to 
as 'Management Units for the Conservation and 
Sustainable Use of Wildlife' (in Spanish, 'Unidades de 
Manejo para la Conservación y Aprovechamiento 
Sustentable de la Vida Silvestre', spanish acronym: 
abbreviated as 'UMA') (Robles-de Benito 2009; 
SEMARNAT 2015). All too often, however, the 
establishment of an UMA is the result of government 
decisions and actions that seldom take into account 
the views and choices of the local people (Ortega-
Argueta et al. 2016; Weber et al. 2006). Consequently, 
these units often fail to respond to the actual needs 

and preferences of local communities and thus they 
eventually fall into disuse, resulting in a regrettable 
waste of money, effort, and time (Ortega-Argueta et 
al. 2016; Weber et al. 2006). 

Our study community is located within the 
boundaries of the Sierra de Huautla Biosphere Reserve, 
designated as such in 1999 and recognized by 
UNESCO through the Man and Biosphere Program 
(CONANP 2005). This designation was achieved with 
the participation of a local university: The 
Autonomous University of Morelos State (UAEM) 
and the authorities (Durand and Vázquez 2011; López
-Medellin et al. 2017). However, protected areas are 
established in complex social scenarios, and although 
they contemplate social participation as a fundamental 
element, communities often have very little knowledge 
about the purposes and activities of the reserves, and 
limited involvement in their management (Brandon et 
al. 1998; Durand 2010; Durand and Vázquez 2011). It 
is therefore of paramount importance to make an 
effort to secure the active participation of local 
residents in launching any sustainable resource 
management project in the area. People must be taken 
into account for any resource management project to 
be sustainable, since they are the main executors of 
the action on which the project is based (Berkes 2009; 
Durand and Vázquez 2011; Robles-de Benito 2009). 
This study represents a step in that direction for an 
UMA project in the state of Morelos.  

Methodology 

Study Site 
This study was conducted in the community of 
Chimalacatlán, in the south-central portion of the 

Figure 1 The study site, the village of Chimalacatlán, is in south-central Mexico, south of Morelos State.  
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Mexican state of Morelos at an altitude of 1,130 masl 
(INEGI 2015) (geographic coordinates: 18o 27’ 48.0’’ 
N; 99o 05’ 30.6’’ W; Figure 1). The climate is warm 
and subhumid with a summer rainy season (Awo"(w)
(i')g, sensu García 1981; CONANP 2005). Annual 
precipitation is approximately 900 mm, while the 
mean annual temperature is approximately 22.6 oC. 
Chimalacatlán is located within the Sierra de Huautla 
Biosphere Reserve (CONANP 2005), mainly covered 
with seasonally dry tropical forest with a high diversity 
of vascular flora (CONANP 2005). The plant families 
Fabaceae Lindl., Poaceae Barnhart, Asteraceae Bercht. and 
J. Presl and Burseraceae Kunth are the best represented, 
and some of the dominant tree species in the region 
include Conzattia multiflora (B. L. Rob.) Stanld., 
Lysiloma acapulcensis (Kunth), L. divaricatum (Jacq.) J. F. 
Macbr., Bursera sp. Jacq. Ex L., and Ceiba sp. Mill. 
(CONANP 2005). In disturbed areas, a secondary 
forest dominated by thorny legumes (e.g., Acacia 
farnesiana (L.) Willd., A. bilimekii J.F. Macbr., A. 
cochliacantha Humb. and Bonpl. ex Willd., A. pennatula 
(Schltdl. & Cham.) Benth., Pithecellobium acatlense 
Benth. and Mimosa polyantha Benth.) (Pérez-Jiménez et 
al. 1992) has regrown. Faunistic records list eight fish 
species, 11 amphibians, 52 reptiles, 220 birds, and 66 
mammals (CONANP 2005). At least 40 vertebrate 
species (excluding fishes) are considered threatened 
(CEAMISH 1993).  

Chimalacatlán, belonging to the municipality of 
Tlaquiltenango, is among the poorest communities in 
Morelos (at least 25% of its population live in extreme 
poverty, and educational facilities are limited) (INEGI 
2015). There is some degree of communal land 
management, in which an assembly oversees several 
administrative matters. 

Ethnographic survey 
Initial contact with community members was 
established through informal visits to local residents’ 
homes to explain the purpose of the research and to 
identify those with the best knowledge of the local 
flora and fauna, and resource management. Residents 
were selected to be interviewed using chain referral 
sampling (also called snowball sampling [Biernacki 
and Waldorf 1981; Heckathorn 2002]). In keeping 
with this system, sampling began by interviewing the 
householder, i.e., the person ‘in charge’ of a 
household in the sense that s/he is the main provider 
and the key decision maker. We began with the 
householders, since, according to the community, 
they are the main possessors of ethnobiological 

knowledge given their livelihood as farmers and 
therefore their contact with nature. After the 
interviews had been completed, respondents 
suggested other individuals who could be interviewed 
based on the criteria of being local community 
residents.  

The village of Chimalacatlán is composed of 384 
local inhabitants distributed among 96 households. A 
semi-structured interview was applied to 48 
householders, 46 men and two women. Sample size 
was determined using the method explained by 
Spiegel and Stephens (2005).  

Interviews were applied between October and 
December 2015 and covered the following topics: 
general information, socio-economic aspects, socio-
cultural aspects, and perception of the importance of 
animal and plant species as potential management 
targets (for the complete interview, see Appendix 1). 

Data analysis  
The results of the interviews were concentrated in a 
database from which general statistics were obtained. 
In addition, a correlation table was obtained between 
all possible pairs of continuous variables from the 
socio-economic and socio-cultural sections to identify 
significant associations between various features of 
the community (Spearman Rank Order Correlation – 
square matrix).  

In relation to respondents’ perception of the 
importance of local flora and fauna, a list of all the 
species mentioned was drawn up, including their 
common names (by which local people refer to them, 
either in Spanish, Náhuatl, or in some cases, a 
combination of both) and their scientific names. We 
verified the correspondence between common and 
scientific names using the descriptions people gave of 
the different plants and animals and corroborated 
their identity using published lists of local flora and 
fauna (CEAMISH 1993; CONANP 2005). 

The most renowned species were identified (i.e., 
those that were mentioned by at least 30% of 
respondents) and Generalized Linear Models (GLM) 
were run between each of them (as a categorical 
variable: mentioned vs. not mentioned) and the 
continuous variables comprising the socio-economic 
and socio-cultural profiles (e.g., age, educational 
attainment, number of children, number of household 
members). This allowed us to evaluate which aspects 
of these profiles were significantly related to people’s 
choice of particular animal and plant species during 
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the interviews. Statistical tests were conducted using 
Statistica 8 (Statsoft.com). 

Results 

Ethnographic survey 
The average age of the sample was 50 years old, with 
ages ranging from 23 to 83 (Table 1). All of them 
were ‘mestizos’ (i.e., of mixed indigenous and 
European descent). Educational attainment varied 
widely; 67.0% of respondents had completed 
elementary school, and 43.7% had finished middle 
school. Seven people (14.6%) had no children, while 
33.0% had five or more. The vast majority were 
Roman Catholics (92.0%; Appendix 2). Most 
households were composed of the nuclear family 
only, though some of them also included members of 
the extended family, or the spouses of one or two of 
their children. As they become adults, most men who 
stay in the village eventually marry, settle down and 
make a living as farmers (in agriculture and / or cattle 
farming).  

In relation to how decisions are made in the 

household, most people reported that they alone 
made the decisions (60.4%), although some stated that 
both they and their spouse decided together. A high 
proportion (48.0%) considered themselves to have a 
very good or a reasonably good knowledge of the 
environment (x = 3.4, 1 < x < 5), while 54.0% of 
them expressed great or very great interest in the 
establishment of an UMA in Chimalacaltán (with an 
average of 3.5, on a scale of 1 to 5) (Table 1). 

Correlations between ethnographic variables 
Results from the Spearman Rank Order Correlation 
show that educational attainment negatively correlates 
with age: younger people tend to have higher 
education (Table 2). Moreover, older people tend to 
have more children than younger people, and the 
number of children negatively correlates with 
educational attainment: more highly educated people 
have fewer children than people with lower 
educational attainment. Predictably, people who have 
more children live in households with a higher 
number of members, and higher educational 
attainment is associated with more crowded 

 

Table 1 General statistics obtained from respondents on their socio-economic and socio-cultural aspects.  

  
Age 
(yr) 

Educational 
attainmenta 

No. of 
children 

No. of people 
in household 

No. making 
decisions 

Environmental 
knowledgeb 

Interest in 
UMAc 

Means 49.96 7.04 3.29 3.67 1.37 3.37 3.46 
SD (2.19) (0.41) (0.33) (0.25) (0.07) (0.12) (0.11) 
Range 23–83 1–12 0–8 1–9 1–2 1–5 1–5 

aIn terms of the number of school years finished. Elementary school consists of six years; middle school is three years; and 
high school is three years. 
bRefers to a self-evaluation with figures ranging from one (low) to five (high). 
cRefers to a self-evaluation with figures ranging from one (low) to five (high). 
For a detailed description of variables, see Appendix 1. 

 
Table 2 General statistics obtained from respondents on their socio-economic and socio-cultural aspects.  

Figures are Spearman Rank R coefficients, which vary between 1 and -1, with values approaching 0 when there is no correla-
tion between variables. Significant correlations (P < 0.05) are marked in bold.  

 
Educational 
attainment 

No. of 
children 

Household 
members 

No. of decision 
makers 

Knowledge of 
environment Interest in UMA 

Age (years) -0.651 0.546 -0.127 -0.268 -0.246 -0.076 
Educational 
attainment 

  -0.434 0.299 0.298 0.229 0.023 

No. of children   0.292 -0.108 -0.239 -0.018 
Household 
members 

   0.306 0.156 0.19 

No. of decision 
makers 

     -0.199 0.207 

Knowledge of 
environment 

      0.449 
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households (Table 2). It is interesting that 
householders with lower educational attainment often 
state that they alone make the decisions at home, 
while householders with higher educational 
attainment more often declare that decisions at home 
also involve others. Lastly, people that consider 
themselves more knowledgeable about the 
environment tend to have greater interest in the 
establishment of an UMA (Table 2).  

Perception of the community situation  
The main challenges perceived by respondents in 

Chimalacatlán are of economic origin (85.4%); only 
2.1% considered that environmental problems are the 
main challenge facing their community (Appendix 2). 
However, when asked about the near future (i.e. in 20 
years’ time), a much higher number of people (32.0%) 
identified environmental issues as a potential cause for 
concern. Species loss (40.0%) and climate change 
(33.0%) were the most frequently mentioned 
environmental problems (Appendix 2). The main 
environmental degradation factors mentioned were 
pollution (37.5%), deforestation (25.0%), and illegal 
hunting and fishing (29.2%). Yet when asked about 

Figure 2 Number of times each plant species was mentioned during the interviews (frequency). Column shade refers to 
the main use of each species; when several uses were recognized, the relevant column is marked with + and the initials of 
the secondary use (Me = medicinal, Or = ornamental). Species are named according to their genus in Latin (see Appendix 3), 
and the first letters of the common name are shown in parenthesis (see Appendix 3). 
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the latter, only 18.7% of respondents admitted to 
having direct acquaintance with poachers, whose main 
aim is either commercial gain or home consumption; 
a much higher proportion (47.9%) were aware of 
people who harvest plant species and commercialize 
them one way or another. 

Relationship with the local flora and fauna  
Respondents mentioned a total of 83 plant species 
and 44 animal species, which they considered 
important (Appendix 2 and Appendix 3). Most of 
them are native to the area, although a few 
correspond to exotic species (i.e. introduced), valued 
mainly because of their ornamental or medicinal uses 
(e.g. Eucalyptus sp. L’Hér., Aloe vera (L.) Burm. F.).  

Of the 83 plant species mentioned, 26 (31.3%) 
were named by five people or less (Fig. 2), and only 10 
species (12.0%) were named by at least 15 people (i.e., 
30.0% of respondents). The latter group will be 
referred to, from now onwards, as the renowned 
species, popular either because they are edible (5 
species), or have medicinal uses (5 species) (Figure 2). 

Of the 44 animal species people named, fewer 
than half (18 species, 41.0%) were mentioned by five 
or less people (Fig. 3). Twelve species (27.2%) 
belonged to the category of renowned species (named 
by at least 30.0% of respondents). The reason for this 
is that most of them are edible (8 species) and/or 
medicinal (8 species) (Figure 3).  

Figure 3 Number of times each animal species was mentioned during the interviews (frequency). Column shade refers to 
the main use of each species; when several uses were recognized, the relevant column is marked with + and the initials of 
the secondary use (Pt = pet, Me = medicinal). The & symbol indicates unwanted species. Species are named according to 
their genus in Latin, the first letters of the common name are shown in parentheses (see Appendix 3). 
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The number of renowned animal species 
mentioned by respondents directly correlated with 
their level of environmental knowledge, and interest 
in the establishment of an UMA (Table 3). However, 
the number of renowned plants mentioned was 
mainly associated with the number of renowned 
animals. However, other factors also had some 
association with this variable: people with a greater 
interest in the establishment of an UMA, as well as 
those with higher educational attainment tended to 
name a larger number of renowned plant species 
(Table 3); and interestingly, older people tended to 
name a smaller number of renowned species than 
younger people (Table 3).  

Discussion 
The aim of our study was to assess the knowledge the 
Chimalacatlán people have of their local fauna and 
flora, as well as evaluate their perceptions and 
customs regarding natural resource acquisition and 
management, to identify potential animal and plant 
species for the establishment of an UMA. Previous 
studies had clearly established the need for social 
participation as a key element of these projects, and 
recognized the value of ethnobiological knowledge, 
the incorporation of community needs, and the 
provision for shared responsibilities between 
government and community (Berkes 2009; Garibaldi 
and Turner 2004; Ortega-Argueta et al. 2016). 

In our study, Chimalacatlán residents 
acknowledged the importance of 83 plant and 44 
animal species, most of which are native to the area. 
We correlated this information with cultural and 
economic aspects to gain insight into how these 
variables could impact the potential establishment of 
an UMA. The ethnographic approach has allowed us 

to deepen our understanding of the ethnobiological 
aspects that are crucial to supporting efficient 
resource management measures in such a way that 
local inhabitants can understand and accept them. 

Ethnographic survey  
Compared to national demographic records, the 
sample population is a relatively mature (in terms of 
average age and population structure) and well-
educated group of people (Table 1). This does not 
reflect the general situation of Chimalacatlán, as 
respondents were chosen on the basis of the 
likelihood that they would be able offer valuable 
insights into the potential establishment of an UMA. 
The fact that younger people had higher educational 
attainment than older people (Table 2) may reflect a 
developing society with increasing access to education. 
These demographic trends may promote greater 
participation by youth within the community, as they 
may become active agents of social change (Durkheim 
1968; Oehmichen 2000). 

The average number of children per family among 
respondents (3.3) was much higher than the national 
average (2.2), as one would expect for a rural area in 
Mexico. However, average household size (3.7) was 
slightly lower than the national mean (3.9). The fact 
that nearly 40% of householders decide together with 
their spouses is quite unusual for a rural community in 
Mexico, since men are traditionally the main providers 
and decision makers (Galeski 1977). However, 
Morelos’ rural societies are rapidly changing partly as a 
result of migration. Together with higher educational 
achievement and greater concern about the 
environment, we are seeing a shift in gender issues 
(Saldaña-Fernández et al. 2007; Sánchez-Saldaña 
2008).  

 
Table 3 Correlation table between the different continuous variables comprising the socio -economic and socio-cultural 
profiles (as in Table 2), and number of renowned * animal and plant species mentioned in the interview. Figures are Spear-
man Rank R coefficients (details as in Table 2). Significant correlations (P < 0.05) are marked in bold. Correlations with sig-
nificance levels of 0.07&, 0.09+ and 0.10# are also noted.  

*Renowned animal and plant species are defined here as those mentioned by at least 30% of the population sample.  

  No. of renowned * animals mentioned No. of renowned * plants mentioned 

Age (years) -0.107 -0.275& 
Educational attainment 0.162 0.243# 
No. of children -0.059 -0.102 
Household members 0.165 -0.009 
No. of Decision-makers 0.069 0.201 
Knowledge of environment 0.404 0.128 
Interest in UMA 0.336 0.251+ 
No. of renowned * animals mentioned   0.566 
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As in many rural Mexican villages, in Chima-
lacatlán, most women are housewives, while children 
and youth go to school and help out with household 
chores and farming jobs. Many of them eventually 
emigrate to big cities or to the United States 
(especially men), in search of better education or job 
opportunities. Migration from rural to urban areas 
creates complex dynamics, such as the fragmentation 
of community life and a change in priorities, since 
survival and adaptation to new situations become 
central concerns (Giménez 1994; López-Medellin et 
al. 2017; Medina 1996; Robson and Berkes 2011; 
Saldaña-Fernández et al. 2007).  

As mentioned earlier, most of the men who stay 
in the village eventually marry, settle down, and make 
a living as farmers. These people interact intensively 
with the local wildlife since, in addition to farming 
activities, they harvest other resources for direct 
consumption or to supplement the household 
economy (such as fishing, hunting, fruit picking, 
firewood collection and so on). They also often 
become involved in decision making in relation to 
politics and resource management in the community. 

We observed that agricultural land plots are socio
-cultural units around which many aspects of 
community life are organized, such as the agricultural 
cycle and associated customs and rituals, which 
consolidate the relationship between local inhabitants 
and their environment. Traditionally, these 
agricultural units have also affected the gender 
division of labor, family relations, and economic and 
political principles in the community (Medina 1995, 
1996). 

Perception about the community’s situation 
As shown by our results, people perceive that the 
most important challenges in Chimalacatlán are 
economic whereas environmental problems are not 
really a major concern (only 4.0% of respondents 
identified environmental degradation as the main 
challenge facing the community). The reason for this 
may be that environmental changes occur slowly and 
people are not necessarily aware of or worried about 
them. Moreover, people’s immediate concerns revolve 
around everyday needs such food and shelter. 
However, a high proportion of respondents 
mentioned that environmental challenges are likely to 
be a key concern in the near future. For instance, 
although some people mentioned that they notice 
dams are emptier and that the rainy season is shorter 

than a few years ago; since they still manage to make a 
living, they tend to frame these worries in the future 
tense. 

Our results showed that in Chimalacatlán, 85.0% 
of respondents regarded economic problems as the 
main challenge facing the community. Indeed, public 
policies have aggravated economic tension in rural 
areas. For instance, government support for economic 
development in these regions has decreased 
dramatically over the past few decades, while access to 
direct natural resource management has gradually 
been restricted (Calva 2001; Fox and Haight 2010; 
Guzmán-Gómez and León-López 2014). Accordingly, 
we consider that the establishment of an efficient, 
community-managed UMA could generate 
cooperative processes, reactivate local production and 
thus satisfy local needs for both social network 
building and economic stability. A community 
managed model, despite its potential for social 
conflict, could generate economic gain and assistance 
in natural resource management (López-Medellin et al. 
2017). We are aware this is a major area of discussion 
in both academic and social contexts. In this article, 
we limit our considerations on this issue to the local 
situation of the Chimalacatlán community. 

Relationship with the local flora and fauna  
The plant species we recorded are used as food, 
medicine, ornamental, or firewood (their use as 
building material and fodder were not mentioned). 
The fact that people harvest edible plants for direct 
consumption is a sign of a resilient food system that 
contributes to the stability of the community in social 
and cultural terms. Medicinal plants are part of 
traditional therapeutics, which has empirical, ritual and 
religious elements. People allow these plants to grow 
freely on their agricultural plots, home gardens, and 
adjacent lands; or else know where to find them in the 
wild. This denotes a systematic observation of the 
environment and a transmission of knowledge from 
generation to generation. 

The concept of wild fauna refers to non-
domesticated animals with which people interact 
either directly or indirectly in their natural 
environment. In Chimalacatlán, many wild animals are 
important resources that function mainly as food 
complements, but also as remedies. However, there is 
a widely-held perception that overexploitation may 
result in species loss. Our results showed that 29.0% 
of respondents thought that illegal hunting and fishing 
were key factors in environmental degradation. This is 
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an issue that warrants further analysis in future 
studies. 

Relevance in terms of resource use and the potential 
establishment of a UMA 
According to the perception of local residents, a 
UMA community project could enhance social and 
economic development in Chimalacatlán by 
expanding people’s opportunities for participation 
and indirectly generating jobs (López-Medellin et al. 
2017). In principle, it is thought that emphasizing 
residents’ participation has the potential to benefit 
wildlife conservation and sustainable resource 
management (Durand and Vázquez 2011; López-
Medellin et al. 2017). Accordingly, our study shows 
the value of traditional knowledge in the potential 
establishment and management of UMAs. A 
promising investment, according to local residents’ 
preferences and traditional use, would be an UMA 
focused on the captive breeding and commercializa-
tion of the Mexican spiny tailed iguana (Ctenosaura 
pectinate Wiegmann), together with the cultivation of 
certain wild plants such as Amphipterygium adstringens 
(Schltdl.) Standl. (cuachalalate), Haematoxylum brasiletto 
H. Karst. (Brazil wood) and Bursera linanoe (La Llave) 
Rzed., Calderón and Medina (bursera). Co-
management systems (such as coordinated civil 
projects) would seem to be the most appropriate 
means of strengthening the interplay between 
conservation and sustainability (Berkes 2009; 
Biskupovic 2015).  
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