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UNAM – Dirección General de Bibliotecas 

Tesis Digitales 

Restricciones de uso 
  

DERECHOS RESERVADOS © 

PROHIBIDA SU REPRODUCCIÓN TOTAL O PARCIAL 
  

Todo el material contenido en esta tesis esta protegido por la Ley Federal 
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México). 

El uso de imágenes, fragmentos de videos, y demás material que sea 
objeto de protección de los derechos de autor, será exclusivamente para 
fines educativos e informativos y deberá citar la fuente donde la obtuvo 
mencionando el autor o autores. Cualquier uso distinto como el lucro, 
reproducción, edición o modificación, será perseguido y sancionado por el 
respectivo titular de los Derechos de Autor. 
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Abstract: 

Inadequate livestock husbandry practices threaten the maintenance of 
global biodiversity and provoke conflicts between people and wildlife. Large 
carnivore mammals are among the most affected, and jaguars are among 
the most threatened species in the Americas since they are eliminated 
because of predation on livestock, which causes economic losses to 
producers. The way in which rural producers in countries such as Mexico 
conduct husbandry practices may influence predation levels by jaguars. 
The objective of this paper is to understand how such practices are 
conducted in the Selva Lacandona in southeastern Mexico in order to 
identify their specific role in livestock’ vulnerability to being killed by 
jaguars. Local peasants’ husbandry practices were characterized through 
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participant observation, interviews and surveys. Results show that among 
the most important practices that make livestock more vulnerable are the 
location of grazing lands close to forested areas and to water sources, the 
absence of practices for the proper disposal of carcasses, as well as poor 
control of calves’ births and their later attendance. Recommendations 
include better control through the monitoring of livestock movements and 
synchronization of the reproduction and birth of offspring. Economic 
investments and behavioral changes can be accomplished through capacity 
building and providing locals with ways to monitor and manage livestock. 
Triggering small actions can reduce livestock losses, enabling local 
peasants to improve their economic income and raising their tolerance and 
respect towards jaguars. 
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Abstract 

Inadequate livestock husbandry practices threaten the maintenance of global biodiversity 

and provoke conflicts between people and wildlife. Large carnivore mammals are among 

the most affected, and jaguars are among the most threatened species in the Americas since 

they are eliminated because of predation on livestock, which causes economic losses to 

producers. The way in which rural producers in countries such as Mexico conduct 

husbandry practices may influence predation levels by jaguars. The objective of this paper 

is to understand how such practices are conducted in the Selva Lacandona in southeastern 

Mexico in order to identify their specific role in livestock’ vulnerability to being killed by 

jaguars. Local peasants’ husbandry practices were characterized through participant 

observation, interviews and surveys. Results show that among the most important practices 

that make livestock more vulnerable are the location of grazing lands close to forested areas 

and to water sources, the absence of practices for the proper disposal of carcasses, as well 

as poor control of calves’ births and their later attendance. Recommendations include better 

control through the monitoring of livestock movements and synchronization of the 

reproduction and birth of offspring. Economic investments and behavioral changes can be 

accomplished through capacity building and providing locals with ways to monitor and 

manage livestock. Triggering small actions can reduce livestock losses, enabling local 

peasants to improve their economic income and raising their tolerance and respect towards 

jaguars. 

Key words: Human-carnivore conflict, Livestock husbandry practices, Panthera onca, 

Social-ecological approach, Vulnerability to predation. 
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Introduction 

Large animals such as bears, wolves, and tigers play an extremely relevant role in the 

ecological process, being located at the top of food chains; they affect prey´s densities and 

dynamics, which have cascade effects on ecosystems (Ripple et al., 2014). Drastic habitat 

fragmentation disturbs large carnivores’ behaviors because of their large home ranges 

(Woodroffe, 2000), and conflicts between human activities and large animals are present 

worldwide (Thirgood et al., 2005). Inadequate livestock husbandry is considered a main 

threat particularly in non-industrialized countries (Hull et al., 2014) where livestock 

production is badly managed (Ripple et al., 2014). On the American continent, jaguars 

(Panthera onca) are considered a threat to livestock affecting herds of cows, sheep and 

goats; conflicts between rural peasants’ communities and jaguars are common (Caso et al., 

2008; Peña-Mondragón & Castillo, 2013). In Mexico, the species has disappeared from 

60% of its original distribution (Chávez & Ceballos, 2006); livestock production has 

developed in an extensive form covering 65% of the area of Mexico during the 1970s 

(Chauvet, 2001), and in 2003 cattle occupied 110 million hectares (INE, 2004). We also 

emphasizethat rural inhabitants or peasants are the owners of the land in which the species 

live; indigenous and mestizo communities possess between 60 and 70% of Mexican 

forested areas (Bezaury-Creel & Gutierrez Carbonel, 2008). Note that the term peasant is 

commonly used (corresponding to the term “campesino” in Spanish) and denotes a way of 

living that includes the multiple use of natural resources. 

Tropical rain forest in the region of the Selva Lacandona in the state of Chiapas, is 

recognized as a priority site for jaguar’s conservation (Chávez & Ceballos, 2006). In 1978, 

the Montes Azules Biosphere Reserve was decreed to secure the long-term maintenance of 
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regional biodiversity (SEMARNAP, 2000). Agriculture and livestock production are 

relevant economic activities, with the latter representing one of the main sources of 

economic income for rural people. Perceived and real predation of livestock by jaguars is, 

therefore, a problem that causes losses for peasants and puts the species at great risk 

because of its persecution and elimination (SEMARNAP, 2009). While predation of 

livestock by large mammals is a widely studied theme (Conforti & Azevedo, 2003; 

Hoogesteijn & Hoogesteijn 2008; Rumiz et al. 2011; Peña-Mondragón & Castillo, 2013), 

understanding which livestock husbandry practices may trigger predation remains unclear. 

If livestock husbandry is indeed a factor that influences levels of livestock predation by 

carnivores such as jaguars, the need for understanding the motivations, needs and the 

different aspects of the practices conducted by peasants becomes evident. Thus the main 

objective of this study was to characterize livestock husbandry practices in order to detect 

those that favor predation of livestock by the jaguar in the rural communities adjacent to the 

Montes Azules Biosphere Reserve. 

Study area 

The study was conducted in “ejidos” [system of land tenure that combines individual and 

communal possession (Warman, 2000)] adjacent to the Montes Azules Biosphere Reserve 

in southeastern Mexico, within the Selva Lacandona (SL) in Chiapas (Fig. 1), which hosts a 

high diversity of Neotropical flora and fauna (Miller et al., 2001). Deforestation rates, 

however, have been calculated at up to 33% for the period 1986-2010 in the study zone 

(Carabias et al., 2010). Regarding the cultural context, the SL is made up of indigenous and 

mestizo communities, both migrating since the beginning of the 20th century, mainly from 

the mountainous parts of Chiapas (De Vos, 1988). Fig. 1 shows the localities under study as 
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well as the sites where attacks were registered during fieldwork; cases of illegal hunting 

happen along the entire jaguar distribution in Mexico (Amador-Alcalá et al., 2013). Note 

that although the Montes Azules Biosphere Reserve (3,312 km2 ha) is of great importance 

for jaguar conservation (Chávez & Ceballos et al., 2006), the reserve possibly only protects 

between 51 and 132 individual jaguars (de la Torre & Medellín, 2011).  

Methods 

We used a socio-ecological systems research approach (Berkes & Folke, 2000), but since 

our questions were more related to human practices, the main research instruments come 

from the social sciences as applied to the environmental sciences (Newing, 2011). 

Ecological information was also included, related to the identification of sites of livestock 

predation and landscape fragmentation in order to construct an integrated panorama of the 

human-jaguar conflict. 

Data collection 

Four exploratory visits were conducted between 2008 and 2010. Our work followed an 

ethical code of conduct, and a first step was to explain the project to people and ask the 

local authorities' permission to conduct the research. As jaguars are a species under 

protection and their elimination is sanctioned with high fines and jail, gaining trust and 

empathy was essential (Tarrés, 2004). Five visits of 20 days each were conducted over a 

period of 24 months (February and October 2011, March and September 2012 and January 

2013). The methods used were participant observation, surveys and semi-structured 

interviews (Patton, 2002; Taylor & Bogdan, 1987). Interviews consisted of asking open 

questions and allowing people to talk freely, and surveys were closed-ended questionnaires. 
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For practical purposes, however, the two methods were integrated into a single instrument. 

The research group filled the form writing answers to both types of questions. Table 1 

presents the methods used and their purposes. Localities were selected according to 

evidence of the presence of a jaguar near them; key actors were identified as those whose 

livestock had been attacked by jaguars. A list of 32 heads of families agreed to participate 

in the study; these were obtained through the “snowball” sampling method (Newing, 2011), 

which consisted of asking an interviewee to refer the researchers to another person that may 

have had similar problems. People were willing to be listened to and were open to 

providing information. During the fieldwork, 17 livestock attacks by jaguars were 

confirmed through examining carcasses (see Fig. 1).  

Analysis of data consisted of quantifying responses to specific closed-ended questions as 

well as constructing categories based on the views provided by the interviewees in open 

questions (Strauss, 1995; Newing, 2011). The categories seek to reflect the ideas and 

actions of people from their own perspectives, motivations and needs. Frequencies and 

percentages were calculated for each category. Since peasants could give more than one 

response to the same question, in some cases the percentages obtained resulted in more than 

100%. A first analysis consisted in spatially located each group of livestock practices 

reported by interviewees. A qualitative indicator of livestock´s vulnerability in being caught 

by jaguars was constructed in order to detect the variables involved and their relative 

importance which was useful for building recommendations. The three elements used to 

determine the values of high, medium and low vulnerability were forage, capture and prey 

consumption; these indicators follow the optimal foraging theory (Gutiérrez, 1998). A 

value was then assigned for each activity involved in livestock management. 
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Results  

Spatial characterization of livestock practices in the social-ecological system 

Fig. 2 presents a diagram relating livestock practices conducted by peasants and the type of 

surroundings where these take place: human settlement, corral, pastureland, border or 

transition zone and tropical rain forest. At the ejido community level, decisions are taken 

concerning issues such as location of each family parcel and tropical rain forest units. In the 

corral zone, peasants manipulate and revise their animals; when a disease is detected, 

animals may be taken near the family house in order to avoid the spread of infection or 

predators’ attacks. For grazing, animals are lead to pasture parcels limited by barbed wire 

fences. In some cases, pasture parcels are adjacent to borders or transition areas to the 

forest patches and may be fenced. Reproduction of animals occurs in the corral and pasture 

units. Streams or natural springs are included in the border zones as well as the forested 

lands. Livestock move within these two units in order to obtain water. 

Livestock husbandry 

The diagram in Fig. 3 shows the different aspects involved in livestock husbandry 

practices. Four broad themes emerged from the data: 1) general aspects of livestock 

practices; 2) herd improvement; 3) families' economic income;and 4) their economic losses. 

These themes can be considered the main aims of rural families in raising livestock: to 

increase production and economic income to improve the families’ well-being. 

General livestock husbandry  

More than half of the peasants interviewed (62%) have subdivisions within their fenced 

grazing areas and rotate livestock with a frequency of 15 to 30 days within each 
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subdivision. Access to water for livestock is limited to sources such as rivers, streams and 

springs which are abundant in the area; all peasants expressed a commitment to not log 

trees and to protect vegetation surrounding sites that provide water. Another important 

aspect is the disposal of animal waste, be it carcasses or derivatives. Remains are left in the 

place where they are found. Reproduction is carried out through free mounting, where a 

male is released close to females. On occasion, peasants conduct directed mounting with a 

loaned male stud with what he considers are the best females. Reproduction is conducted in 

corrals and in the grazing zones (Fig. 2). Diseases are attended to in a corrective manner; 

none of the interviewees reported a schedule of vaccinations, and people seek veterinary 

assistance only when considerable losses occur. A low percentage of the interviewees 

(18%) do have controls of their herd; most commonly reported (46%) was individual 

animal numbering, mainly because of requests from governmental assistance programs. 

One is the Program of Stimuli for Livestock Productivity, in which in order to receive an 

economic benefit peasants are required to have individual numbers for each head of 

livestock. Ear tags or brands are used to identify individuals within a herd. Another topic 

relates to infrastructure. Possession of corrals (59%) and internal subdivisions (50%) were 

found to be the most common elements reported by interviewees (see Table 2).  

Herd improvement 

Because of economic difficulties, improvement is based on the nutrition of animals, and the 

only food supplement peasants can provide is mineral salt. Stud males, used in order to 

keep the livestock herds genetically healthy, are acquired at livestock auctions or are loaned 

from other producers. The form in which females are returned to their reproductive 

condition and are crossed with a new male is induced through early weaning. This practice 
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is conducted with the aim of “bringing new blood” into the herd (see Table 3). 

Family economic income 

Peasants seek to increase herd sizes in order to sell animals or derivatives. For 96% of 

interviewees, the most lucrative product is live animals of fewer than 6 months of age; only 

6% of peasants produce milk and cheese. Other activities that provide income for families 

are economic support from governmental agencies as the most commonly mentioned (21% 

of interviewees) and self-employment (12% of interviewees). Agricultural activities such as 

maize (71%) and bean (75%) cultivation provide additional goods for families (see Table 

4). 

Economic loss 

Diseases are perceived as one of the main factors that affect livestock production; rabies 

(viral encephalomyelitis) recognized by 56% of interviewees and anthrax (Bacillus sp.) by 

50% are the main diseases reported. Predators are another relevant factor that causes 

economic losses as expressed by 50% of interviewees. Although not asked directly (since it 

is a delicate topic), livestock theft was mentioned by at least 15 interviewees (see Table 5). 

Vulnerability to predation 

As explained before, a qualitative exercise was conducted in order to better understand 

livestock practices in relation to jaguar predation. Based on the results explained in the 

above sections, Table 6 shows the management practices conducted by peasants that 

present risks in terms of exposing their livestock to predation by jaguars. The qualitative 

indicator of livestock vulnerability was useful in identifying levels of vulnerability and was 

also helpful in identifying factors that impede or restrict changes in practices that could 
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mitigate jaguar predation and the construction of recommendations.  

Discussion 

This study can be considered among the very few examining the role of rural peoples’ 

livestock practices related to predation by jaguars. According to our field experience, the 

conflict is accepted among rural inhabitants, governmental authorities and conservationists 

working in the SL region. Campaigns and mitigation programs, however, are conducted 

without a deep understanding of the views of those individuals and families that live the 

conflict. Our results may be restricted to the SL region, but the study context is similar to 

other places in Mexico, as well as in Central and South America (Burgas et al., 2014; 

Tortato, et al., 2015).  

Livestock grazing near well-preserved portions of habitat is mentioned as a major cause of 

predation by jaguars throughout their natural range (Azevedo & Murray, 2007; Palmeira et 

al., 2008; Donikar et al., 2011; Soto-Shoender & Giuliano, 2011; Garrote, 2012; Zarco-

González et al., 2013; Soh et al., 2013). This pattern was also found in this study: cattle 

move near natural areas to get food and water, thus becoming vulnerable to predation. A 

relevant factor that greatly contributes to livestock vulnerability is the handling of dead 

animals, which is almost nonexistent in the study area. To leave complete bodies or remains 

of animals in any place can encourage carnivores to attack livestock and to create some 

dependency or preference towards it (Hoogesteijn & Hoogesteijn, 2011). Incineration or 

burying dead animals becomes therefore an extremely recommended practice (Sander et al., 

2002, Hoogesteijn & Hoogesteijn, 2011). Proper handling of reproduction activities and 

calves' management are also important factors that could help reduce predation by 

carnivores (Schiess-Meier et al., 2007). According to Van Bommel et al. (2007) and 
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Hoogesteijn & Hoogesteijn (2011), supplying special confinement corrals for vulnerable 

young calves (under six months) provides security (Hoogesteijn & Hoogesteijn, 2011) and 

allows peasants to keep a close eye onpredators. 

A relevant issue that emerges is the need to have a written control of every animal that is 

sold or has died from different causes (diseases, drowning, snake bites or death by a 

predator). This practice was not found in this study, causing among other problems an 

overestimation of the damage caused by jaguars (Hoogesteijn & Hoogesteijn, 2011). In our 

study, the management of disease is remedial rather than preventive, and unfortunately this 

is a behavior that goes from fathers to sons. Good health management involves fewer losses 

at births and of animals in general, which increases productivity. Thus, if losses caused by 

predation occur, these are not as devastating to the family economy. In most cases, 

livestock losses from predators are fewer than those caused by other factors, including 

diseases (Hoogesteijn & Hoogesteijn, 2011). At present, the management of diseases 

mostly responds to the requirements asked for by governmental agencies when peasants 

apply for vaccine programs. This economic incentive accompanied by an educational 

campaign could serve to promote the raising of positive awareness towards having more 

efficient livestock practices. 

Another harmful practice is early weaning which is used to increase animal production. 

Early weaning is not recommended since it can lead to low meat production; information 

shows that a young calf left with the mother can be more productive (Arias et al., 1998). 

Alternatively, it can lead to digestive and respiratory illnesses, as well as diseases related to 

poor adaptation as a result of weak body state and/or retarded growth (Soni, 1998). . 

Consequently, early weaning produces weaker individuals that can be more susceptible to 
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diseases and vulnerable to predation by carnivores such as the jaguar. Changing this 

practice will require training programs and the provision of manuals to foster changes in the 

decisions and to ensure that producers obtain the infrastructure required for the appropriate 

management of both mothers and young. 

Livestock production in SL represents a means of saving money and a source of 

complementary income for the families, as occurs in many other sites in Mexico and the 

world (FAO, 2009; Davies et al., 2010). The complementarity of the family economy with 

governmental support and subsistence agriculture is explained in part because livestock 

production does not provide the yields expected. This problem creates a vicious circle; 

people do not invest in better management of livestock because it does not provide the 

necessary earnings which at the same time restrain the investment needed.  

When the existing loss factors such as disease and predation are added, livestock 

production becomes an activity that requires high levels of investment which are impossible 

for the majority of families. One aspect that must be evaluated is livestock theft, since it is 

another factor that represents important losses for producers, as has occurred in South 

America (Hoogesteijn & Arenas-Avella, 2008).  

Conclusion and recommendations 

A main broad conclusion derives from this study: several specific livestock husbandry 

practices make herds in the SL more vulnerable to jaguar attacks. These are shown in Table 

6,where recommendations are provided. Two broad types of changes were identified to 

implement these recommendations: i) economic investments and ii) behavioral changes 

related to communities and the families' own cultural and educational histories. Both 
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aspects should be attended to through technical and communication interventions where 

financial support should also be provided. Mitigation programs already in existence should 

move into considering not only a payment for animals lost by carnivores attacks (which is 

helpful), but the implementation of more integral strategies that include a capacity building 

perspective (Abella & Fogel, 2000). Educational materials that use a visual language 

specially designed for illiterate people or people with little experience using written 

materials should accompany training workshops that provide people the much needed 

technical advice. Provision of “good livestock practices” certificates may help people to get 

access to resources such as materials for fences or veterinary assistance. Fencing areas with 

wire or local materials, as well as constructing innovative ways to conduct water into 

containers that prevent animals from moving near forested areas, may provide people 

immediate results. 

One important recommendation is that of monitoring livestock herds. Written controls are 

very much advised; furthermore if peasants are provided with special notebooks where they 

can mark instead of writing the relevant information, monitoring could be attainable by 

providing them a tool that would allow better control. Fig. 4 shows an example of what 

such a monitoring page could look like.  

We finally stress that educational interventions (the raising of awareness and training), as 

well as economic support should be provided by agents such as the government or NGOs in 

order to help peasants start changing the ways in which they conduct livestock husbandry. 

Conversion to efficient and productive practices would enable peasants to have better 

economic capacities that could translate into greater investment in infrastructure and 

veterinary care that would allow improved and increased production. Triggering small 
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actions can open the door to mitigate the conflict and to create a scenario of greater 

tolerance for jaguars on the part of local peasants. 
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Table 1. Methods used for data collection. 

Method Objective 

Informal talks for access to 

community "porters" 

 (Sánchez, 2004) 

To establish initial contact with villagers in order to gain access 

and to identify stakeholders. 

Participant observation 

(Sánchez,2004) 

To record in a systematic way observations, events and daily 

activities of locals in relation to livestock management. 

Includes talking to people while participating in local activities. 

Surveys 

(Hernández-Sampieri et al., 

2008) 

To obtain specific information regarding several aspects of 

cattle herds, as well as economic investments, products and 

derivatives. 

Semi-structured interviews 

(Sierra, 1998) 

 To obtain detailed information regarding processes, 

motivations and needs of producers; information which is 

very difficult to obtain through surveys. 
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Table 2. Categories constructed and percentages obtained that describe livestock 

management practices as explained by interviewees. 

GENERAL MANAGEMENT OF LIVESTOCK (N=32) 

Management practice Specific practices  % 

Type of grazing 
Free within fenced area 100 

Grazing rotation 62.5 

Water sources Rivers and streams 100 

Carcasses control 
Dead bodies are not moved 81.25 

Moved when useful 18.75 

Reproduction 
Free mount 100 

Mount directed 3.12 

Disease control When necessary (corrective) 100 

Herd control 

Individual marking  46.87 

Family tree 25 

Written Control 25 

Record of individuals 18.75 

Record of deaths 9.37 

Handling of herd 

Vaccination 100 

Anti-mite shower 100 

Dehorning 37.37 

Castration 12.5 

Infrastructure 

Management corrals 59.37 

Internal subdivisions 50 

Internal roads 46.87 

Feeders 43.75 

Night corrals 12 

Barns 6.25 
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Table 3. Categories constructed and percentages obtained that describe specific practices 

regarding herd improvement as explained by interviewees.  

HERD IMPROVEMENT (N=32) 

Management practice Specific practices  % 

Nutrition Mineral salt 100 

Fertility increase 

Early weaning 50 

Male effect 12.5 

Hormonal 9.37 

Stallions origin 

Auctions 46.87 

Other cattlemen 46.87 

Own 21.87 
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Table 4. Categories constructed and percentages obtained that describe specific practices 

regarding family economic income as explained by interviewees. 

ECONOMIC INCOME (N=32) 

Livestock practices Specific practices % 

Livestock products 

Sale of standing cattle 96.87 

Milk 6.05 

Cheese 6.25 

Workforce 3.12 

Supplementary economic 

activities 

Government support 21.87 

Local businesses 12.5 

Working in local transport 3.12 

Temporary employment 3.12 

Agricultural supplies 

Corn 75 

Subsistence 75 

Sale 50 

Bean 71.8 

Subsistence 71.8 

Sale 53 
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Table 5. Categories constructed and percentages obtained that describe specific practices 

regarding economic losses as explained by interviewees.  

ECONOMIC LOSSES (N=32) 

Livestock practices Specific practices  % 

Diseases 

Rabie (viral encephalomyelitis) 56.25 

Fievre charboneose (Bacillus 

anthracis) 
50.5 

Malignant edema (Clostridium 

septicum) 
37.5 

Blackleg (Clostridium chauvoi) 21.87 

Dehydration 3.12 

Predators Jaguar 50 

Other 

Stealing s/n 

Stuck in mud 9.37 

Attack by vultures 3.12 
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Table 6. Livestock’s vulnerability to jaguar predation in relation to peasants’ management 

practices. A vulnerability indicator was qualitatively constructed based on easy access and 

capture as well as quick consumption (where 0 means no influence, and 1 to 3 indicates 

low, medium and high influences). Total sum of these indicators give the level of 

vulnerability where 1 to 3 means low, 4 to 6 medium and 7 to 9 high vulnerability. 

Recommendations are also provided as well as a general type of the changes that livestock 

owners would need to perform. 

Management 

activity that 

trigger 

predation by 

jaguar 

Indicator of vulnerability 
Recommendations for 

mitigation 

Type of 

changes 

needed  

Easy 

access 

Easy 

Capture 

Quick 

Consumption 
Level  

Livestock 

grazing areas 

near conserved 

forests 

3 3 3 
9 

High 

To set grazing areas away 

from forested lands. 

 

If grazing sites are not 

possible to relocate, create a 

double perimeter fence in 

areas adjacent to forested 

areas. 

Economic 

investment 

Cattle drink 

water in riparian 

zones 

3 3 2 
7 

High 

To build drinking troughs 

away from riparian areas; 

water can be extracted from 

streams and moved through 

gravity systems. 

Economic 

investment 

Inappropriate 

handling of dead 

cattle remains 

3 3 2 
8 

High 

To bury animals or burning 

livestock’s remains. 

Behavioral 

change 

No control of 

animals 

reproduction and 

births 

2 2 2 
6 

Medium 

To synchronize mating 

seasons in order to have better 

control of births 

Behavioral 

change 

Poor veterinary 

revision 
2 2 1 

5 

Medium 

To establish vaccine 

schedules 

 

To carry out a veterinary 

monitoring of herds 

throughout the year 

Behavioral 

change 

Poor control of 

herd 

 

2 1 1 
4 

Medium 

To establish adequate 

numbering of: 

 - sales 

 - deaths 

 - births 

 - losses from different causes 

Behavioral 

change 

Poor handling 1 1 1 3 To keep mature females with Behavorial 
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control Low experience in defending their 

calves 

 

To avoid dehorning 

change 

Low 

infrastructure for 

mitigating 

livestock 

predation 

 

2 1 0 
3  

Low 

To invest in perimeter fencing 

to improve separation 

between pasture lands and 

forested areas. 

To invest in nocturnal 

confinement corrals to protect 

young animals 

Economic 

investment 

Nutrition 2 2 0 
3 

High 

To invest in food supplements 

that fortify animals. When 

possible, to use native forage 

plants as supplements.  

Economic 

ivestment 

Fertility increase 1 1 0 
2 

Low 

Not to use early weaning. 

To look for veterinary advice 

in order to establish strategies 

for fertility increase. 

Behavorial 

change 

Stallions origen 0 1 0 
1 

Low 

To bring males from different 

places in order to improve 

offspring’s genetic pools  

 

Economic 

investment 

and 

Behavorial 

change 
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Fig. 1 Location of the study site. The state of Chiapas is indicated in the Latin American region; the Montes 
Azules Biosphere Reserve is indicated as a green polygon. Red dotted lines indicate the studied ejidos 
polygons: 1. Zamora Pico de Oro, 2. Reforma Agraria; 3. Nuevo San Isidro; 4. López Portillo; 5. Adolfo 

López Mateos; 6. Galacia; 7. Playón de la Gloria; 8. Flor Marques; 9. Boca Chajúl and 10 Loma Bonita. Red 
dots indicate sites where jaguar attacks on livestock took place.  

93x81mm (300 x 300 DPI)  
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Fig. 2 Spatial distribution of the major components of livestock practices in the study area. The intensity of 
the activity is shown in three different colors: black corresponds to more intensity; dark gray to medium 

intensity and light gray to low intensity.  

56x30mm (300 x 300 DPI)  
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Fig. 3 Diagram showing the categories constructed in relation to livestock practices in south-eastern Mexico. 
Relationships between groups of categories are displayed; the solid black lines represent positive 

relationships and dotted black lines, negative relationships. The categories within the gray boxes correspond 
to management practices that affect livestock predation by jaguars. White boxes show main answers given 

by interviewees.  
72x49mm (300 x 300 DPI)  

 
 

Page 31 of 37

http://www.oryxthejournal.org

Oryx - The International Journal of Conservation

55



For Peer Review

  

 

 

Fig. 4 Proposal for a visual livestock monitoring notebook. Using simple drawings that should be made 
according to local cultures, each producer can record information for each animal, regardless the type of 

livestock. Each of the main three blocks shown can be printed in separate sheets within the notebook. Below 

these, general recommendations are given.  
107x144mm (300 x 300 DPI)  
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Interview Guide (Translated from Spanish) 

Selva Lacandona  Jaguar Project. UNAM 

Adapted from: Bueno, A. (2004). Impacto del puma (Puma concolor) en ranchos ganaderos del área natural 

protegida ‘‘Cañón de Santa Elena’’, Chihuahua. Maestría en Manejo de Fauna Silvestre. Instituto de Ecología, AC. 

 

PROPERTY FEATURES 

Name ____________________________________________________________________________ Ha____________ 

Community name: ________________________________ GPS (UTM z.14) __________________ and _____________  

I. GENERAL DATA OF THE INTERVIEWEE 

Source of agricultural knowledge and livestock 

CATEGORÍA  CATEGORÍA 

1 Intuition / experience  6 Trusted friend  

2 Family tradition  7 Agrarian associations  

3 Agrarian extension agencies  8 Specialist  

4 TV / Radio  9 Government  

5 Companies  10 Others_____________________  

 

II. Additional income 

 

Economic activities (types) 

Agriculture 

 

 Forestry  

  

Temporary employment  Tourism  

    

 

III. Property Infrastructure 

1. Machinery 

 

Tractors  Others  

Tractor accessories    

    

    

 

2. Other infrastructure 

Barns  Internal subdivisions  

Scales    

Trough  Others  

Corrals    

Shower corrals anti-parasites ___  ____ 
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IV. PRODUCTION FEATURES 

1. Type of livestock 

 

Type # Breed Price 

Bovine    

Ovine    

Goats    

Equine    

Porcine    

Avian    

 

2. Products 

 

Type Meat Milk Leather Dairy Work Other 

Bovine       

Ovine       

Goats       

Equine       

Porcine       

Avian       

 

3. Reproduction 

 

Type of fecundation 

 Bovine Ovine Goats Equine Porcine Avian 

Free mount       

Directed mount       

Artificial insemination       

Increased fertility 

None       

Hormone       

Male effect       

Food shock       

Early weaning       

Origin of stallions 

Auctions       

Livestock companies       

Other ranchers       

Own       

 

 

 

 

 

 

 

Page 34 of 37

http://www.oryxthejournal.org

Oryx - The International Journal of Conservation

58



For Peer Review

 

 

4. Management system 

Type stabling 

Fixed  

Semi-fixed  

None  

Type grazing 

Free  

Free within perimeter fence  

Rotation  

With shepherd  

 

5. Data herd 

 

Herd control 

Family tree  

Numeration  

Control of offspring  

Individual record  

None  

 

6. Physical herd management 

 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Dehorning             

Castration             

Vaccines             

Marks             

Shower             

Reproduction             

Others             

 

Key               B: Bovine; O: Ovine; G: Goats; E:  Equine; P: Porcine; A: Avian 

 

 

7. Sanitary management 

 

Cleaning corrals 

Others 
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8. Diseases 

 

Type  Disease Season of the year Control Dead animals 
Bovine    

    

   

Ovine    

    

   

Goats    

    

   

Equine    

    

   

Porcine     

Avian     

 

9. Expenses 

 

Concept Type livestock Amount Pesos (currency) 

Fodder (oatmeal, corn, sorghum, alfalfa)    

Feed    

Animal health products (vaccines, etc.)    

Veterinary costs    

         Key               B: Bovine; O: Ovine; G: Goats; E:  Equine; P: Porcine; A: Avian 

 

10. Losses 

Type Concept Losses Breed Season of the year Age Cause/motive 

Bovine       

Ovine       

Goats       

Equine       

Porcine       

Avian       
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Biographical sketches 

Alicia Castillo 

Juan L. Peña-Mondragón 

Science teacher graduated from the National Autonomous University of Mexico and PhD 

student at the same university. My main research focus is the socio-ecology of large 

carnivores and the conflicts of wildlife to human populations. Another of my interests is to 

develop measures to mitigate livestock depredation by large carnivorous mammals that 

allow their coexistence with human populations. This using participatory action research to 

involve local people in the conservation of species and ecosystems shared with wildlife. 

Almira Hoogesteijn 

Almira Hoogesteijn obtained her D.V.M. degree from the College of Veterinary Medicine, 

Central University of Venezuela, in 1989. She continued her studies in Germany (Friedrich 

Alexander University in Nuremberg), United Kingdom where she obtained a Master's 

Degree in Wildlife Health (University of London), and the United States (Cornell 

University, College of Veterinary Medicine) where she obtained a PhD in Wildlife Health 

and Environmental Toxicology.  She is a member of the Wildlife Health Specialist Group, 

IUCN since 1998. She has worked on wildlife conservation projects for more than 20 years 

with different species in the Americas and Europe. She currently works as a full professor 

and researcher at the Center for Research and Advanced Studies of the National 

Polytechnic Institute, Mexico. Her main areas of research focus on the impact of pesticides 

and heavy metals on human and animal health and stock management strategies to decrease 

predation. 

 

Enrique Martínez-Meyer 

My main interests focus on understanding how environmental changes affect biodiversity 

and what we can do to reduce this pressure. In particular, I have been working in global 

change biology issues, from the geographical ecology perspective. Most of my work has 

centered on the application of ecological niche theory and methods to topics in 
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conservation biology, climate change and biogeography. I also have field experience in 

studies of the ecology of mammlas, particularly carnivores. 
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