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The empowerment of livestock owners 
and the education of future generations to 
reduce human – feline carnivore conflicts
Ron Thompson & Ivonne Cassaigne 

Abstract. Limited conservation funds and efforts need to shift focus from repetitive 
life history research, population surveys and decades of monitoring declining popu-
lations to empowering landowners with support for adaptive management actions 
to reduce human-carnivore conflicts. We describe three actions that, if imple-
mented, could greatly reduce conflicts between livestock predation and ranchers 
and increase conservation awareness of the next generation. These actions are: 1) 
the provision of sustainable populations of native prey species selected for by the 
predator; 2) synchronized birthing of livestock in combination with range impro-
vements that not only reduce predator-livestock predation but completely protects 
some classes of livestock from predators and; 3) educating a new generation of lives-
tock owners using the work of scientists, conservationists and managers.
 
Key words. Availability of prey. Conservation of wildlife. Jaguars. Predation. Pumas. 

Resumen. Los recursos limitados y escasos, así como los esfuerzos destinados a 
la conservación, necesitan cambiar su enfoque repetitivo sobre investigaciones a 
largo plazo sobre la historia de vida, censos poblacionales y décadas de monitoreo 
de la evaluación de las reducciones de las poblaciones, hacia el empoderamiento de 
los propietarios de tierras, mediante el apoyo para acciones de manejo adaptativo 
que reduzcan el conflicto humanos - carnívoros. Describimos tres acciones que de 
implementarse, pueden reducir en gran medida el conflicto de los propietarios con 
respecto a las depredaciones del ganado, e incrementar la conciencia de la conserva-
ción de las nuevas generaciones. Estas acciones son: 1) la provisión de poblaciones 
sustentables de presas nativas utilizadas por el (los) depredador (es); 2) sincroniza-
ción de los partos del ganado en combinación con el mejoramiento de los pastizales, 
lo cual no solo reduce la depredación del ganado sino que protege completamente 
a algunos clases (etáreas) de ganado; y 3) educación de una nueva generación de 
ganaderos que utilizen el trabajo de los científicos, conservacionistas y gerentes del 
manejo de la fauna silvestre.

Palabras clave. Conservación de fauna silvestre. Depredación. Disponibilidad de 
presas. Jaguares. Pumas. 

INTRODUCTION  
Currently most of the livestock produced in 
northern Mexico is exported to consumers 
in the United States (Sonoran ranchers, 
personal observation). Demand and export 

of red meat products from one country 
to another is not a relationship unique 
between the United States and Mexico, but 
occurs between many Latin American coun-
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Figure 1. Furthest northern female jaguar captured by a camera trap in northern Sonora. Source: Primero Conservation.
org

Mexican federal laws currently protect the 
jaguar, which is listed as a species in “risk 
of extinction” (NOM-059-SEMARNAT-2010). 
With little or no enforcement of laws 
presumed to protect jaguars (Figure 1), 
it is time to realize that the future of apex 
carnivores are in the hands of the livestock 
producer, not the scientist, conservationist 
or wildlife manager. 

We will attempt to describe in this 
chapter how limited conservation funds and 
efforts should now, more than ever, shift 
focus from repetitive life history research, 
population surveys and decades of monito-
ring declining populations to empowering 
landowners with support for adaptive mana-
gement actions that scientists have tested, 
and are ready for implementation, to reduce 
human-carnivore conflicts. We are sugges-
ting that management actions that reduce 
livestock predation use meta-replication, 
i.e., replication of small scale studies at 

tries. Therefore, importing and exporting 
countries have an equal and moral respon-
sibility in recognizing that a demand for 
protein from the importing country may be 
detrimental to apex carnivores in the expor-
ting country. Thus, conservation efforts 
for apex carnivores and the reduction of 
conflicts between livestock production and 
predators are truly an international issue. 

 In Mexico, the grizzly (Ursus arctos 
nelsoni) and the Mexican wolf (Canis lupus 
baileyi) were extirpated due to livestock 
predation conflicts (Brown and Murray 
1988). Will the jaguar (Panthera onca) be 
next on Mexico’s list of extinct apex preda-
tors? Conflict with livestock is the main 
reason most often given for the unlawful 
killing of jaguars (Rosas Rosas and Valdez 
2010). To date, only one illegal jaguar-killing 
incident has been successfully prosecuted 
in Mexico, with only an administrative sanc-
tion as punishment (Cassaigne pers. obs.). 
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various geographic areas and habitat types, 
as the most reliable approach for learning 
about what works in dealing with conflict 
resolution (Johnson 2002). Future studies 
may be further restricted by intensified 
livestock production techniques and envi-
ronmental (climate change) and funding 
constraints, especially when working with 
the needs of livestock in coexistence with 
apex predators. 

We will describe 3 adaptive manage-
ment actions that livestock owners can take 
immediate responsibility for, if financially 
supported and empowered, to conserve 
and maintain sustainable populations of 
puma and jaguar. Scientists, conserva-
tionists and managers need to enter into 
adaptive management action partnerships 
with livestock producers. Only through 
science do we have the ability to increase 
protein production while at the same time 
conserve apex carnivores. These adaptive 
management actions include: 1) the provi-
sion of sustainable populations of native 
prey species selected for by the predator; 2) 
synchronized birthing of livestock in combi-
nation with range improvements that not 
only reduce predator-livestock predation 
but completely protects some classes of 
livestock from predators and; 3) educating 
a new generation of livestock owners using 
the work of scientists, conservationists and 
managers. Our examples place an emphasis 
on the borderlands of Mexico and the United 
States, but are applicable in resolving puma 
and jaguar conflicts with livestock throug-
hout their sympatric range.  

THE PROVISION AND MAINTENANCE 
OF SUSTAINABLE POPULATIONS OF 
NATIVE PREY: A CASE STUDY
Many factors can contribute to livestock 
depredation but commonly the most impor-
tant are 1) low availability of native prey 
and 2) poor livestock management prac-
tices (Polisar et al. 2003, Hoogesteijn and 
Hoogesteijn 2005) that facilitate the availa-
bility and vulnerability of livestock as prey. 
Among the causes of decrease of availabi-

lity of natural prey is poaching, subsistence 
hunting, diseases (Noon et al. 2003, Murphy 
et al. 2006, Shender et al. 2009) and livestock 
overgrazing (Stewart et al. 2002, Barrio et al. 
2006). In northern Mexico it is common on 
many cattle ranches to illegally hunt deer 
and peccary (Cassaigne pers. obs.), which 
are the main prey of pumas and jaguars 
(Ávila Nájera et al. 2009, de la Torre and de 
La Riva 2009, Rueda et al. 2013). 

A first step in the conservation of jaguar 
and puma when working with ranchers 
is to know what the prey composition is 
in the local diets of the predators killing 
their livestock; distinguishing kills from 
scavenged prey (not possible when doing 
diet studies based only on scat analysis) 
and accurately identifying the depositing 
species through molecular methods when 
using scat collections as the foundations for 
diet descriptions. Many prior diet studies 
have been based on scat samples assigned 
to a predator by tracks and/or scat size. 
These methods have been proven to be inac-
curate (Farrel et al. 2000, Rueda et al. 2013, 
Martínez-Gutiérrez et al. 2015). 

In Sonora, Mexico, while testing the 
alternative prey-switching hypothesis, we 
determined the diet of puma and jaguar in 
our study area using different methods and 
technologies (Cassaigne et al. 2016). We docu-
mented puma and jaguar prey consumption 
in three grazing municipalities in northeas-
tern Sonora, Mexico by investigating GPS 
cluster sites (n = 230) of radio-collared cats, 
and conducting molecular analyses of scat 
collected (n = 116) between 2011 and 2013. 
Molecular analyses of scat identified the 
scat-depositing predator species in 73 % 
of the randomly collected samples. From 
these samples, 88 % (n = 75) were depo-
sited by pumas and only 12 % (n = 10) were 
deposited by jaguars. Deer were the most 
frequent prey for puma found at kill sites (67 
%) and identified from scat (74 %). A variety 
of small prey (weighing < 15 kg) compro-
mised the majority (52 %) of the jaguar kill 
sites (scat sample size for jaguars was too 
small to be considered for study results). 
Of the documented prey found at kill sites, 
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jaguars killed calves at a lower frequency 
than previously reported, whereas pumas 
preyed on calves at a higher frequency than 
previously reported in the same geogra-
phical area by Rosas-Rosas and collabora-
tors (2008). In our study area, jaguars preyed 
on calves at approximately the same rate as 
pumas (jaguars 3,7 calves per year, pumas 
4,9 calves per year). It is important that diet 
studies that will be interpreted by ranchers 
as causes of economic losses be accurate 
and verified by reliable scientific methods so 
that ranchers can make informed decisions 
about how and when to address predation 
losses by apex predators.  

To test the prey-switching hypothesis 
and the importance of sustainable native 
prey populations, we conducted a second 
study (Cassaigne 2016). In this study we 
applied a treatment that consisted of 
supplementing and concentrating native 
prey (peccaries and deer) through the 
translocation of 36 wild peccaries (Figure 2), 
the placement of 4 deer feeders to increase 
prey density during the birth pulse fawning 
season in the study area, on a single cattle 
ranch in Sonora, Mexico with a presence 
of jaguars and pumas. We quantified and 
compared consumption of prey during two 
periods; pretreatment (October 15, 2012 to 

June 14, 2013), and post treatment (June 15, 
2013 to February 14, 2014) through investi-
gation of kill sites (obtained by GPS coor-
dinates generated by radio-collared puma 
and jaguar) and DNA scat analyses using 
molecular methods (to identify predator 
and prey species from scat samples). We 
used Jacob’s index to estimate the use of 
prey in relation to its availability during 
each period.

After the augmentation of natural 
prey, and determining the frequency of 
occurrence of prey in scat, we detected a 
reduction in the consumption of calves and 
an increase in the consumption of deer 
and peccaries. At kill sites we observed 
a reduction of 50 % for the predation rate 
on calves, which corresponded to a 65 % 
decrease in the frequency of occurrence 
in the total diet. Although this decrease 
appeared to be not significant due to a low 
sample size, the reduction of depredation 
on livestock resulted in a decrease in the 
economic losses to the rancher from preda-
tion, promoting a tolerance for predation 
solely from an economic consideration. 
Difference in the decrease of consumption 
of calves observed from DNA scat analyses 
(76 %) was significant. An increase in the 
consumption of peccaries by puma and 

Figure 2. Peccaries translocated to temporary holding/breeding facilities built on rancho Pueblo Viejo, Sonora, Mexico 
Source: Primero Conservation.org
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jaguar was significant from kill sites inves-
tigations and from frequency of occurrence 
observed in scat. 

Through this pilot study we attempted 
to show ranchers that when peccary and 
deer abundance is increased, the consump-
tion of calves in relation to their availability 
(often called selection) decreases. 

In a complex predator-prey relationship, 
predators do not only depend on the abun-
dance of one prey but on a variety of prey 
available, while the number of prey depends 
not only in the number of predators but 
also on the prey’s food resources (Bowyer 
2005), which in many cases they share with 
livestock. Healthy sustainable native prey 
populations and a proper carrying capacity 
for livestock for a unit of land while consi-
dering the needs for native prey in a shared 
environment will reduce conflicts with apex 
carnivores and livestock. 

Keeping adequate native prey popula-
tions in balance with livestock improve-
ment management strategies (Woodroffe 
et al. 2005) promotes conservation, not only 
for the species of interest, but for all species 
that are sympatric within an ecosystem 
(Vijayan 2012). 

SYNCHRONIZED BIRTHING OF 
LIVESTOCK IN COMBINATION WITH 
IMPROVEMENT OF LIVESTOCK 
MANAGEMENT TO REDUCE 
CONFLICT WITH CARNIVORES
In combination with providing healthy 
sustainable prey populations that are 
selected for by apex predators, livestock 
owners must concisely consider how they 
manage their livestock as a business to 
provide the highest return on their inves-
tment relative their expenditures with a 
constant force of “off take” by predators of 
their livestock. A number of non-lethal miti-
gation techniques are available to livestock 
owners to help reduce or prevent predator-
livestock conflict. These include fladry 
(flags flapping in the wind), fencing, elec-
tric fencing, noisemakers, and guard dogs. 
All of these can be classified as “barrier or 

deterrent” methods. Each of these seeks 
to dissuade predators by obstructing or 
preventing easy access to livestock. 

Direct financial compensation has also 
been applied in certain areas to compen-
sate owners for livestock losses in return 
for nonlethal persecution of predators 
(i.e. predation insurance in Mexico), and 
this approach is usually applied in concert 
with one or more barrier methods. While 
all of these methods have shown localized 
success with small herds, many preda-
tors will continue to probe until finding a 
way through or around barriers, while the 
employment of predator control methods is 
an annual cost.

Seasonally most depredations in 
tropical thornscrub occur during the dry 
season and often in association with ripa-
rian areas with perennial water sources as 
ephemeral sources dry up and prey become 
concentrated (Thompson pers. obs.). For 
over half a century, State and Federal mana-
gement agencies in arid portions of North 
America have built and supplied sources of 
artificial water in desert ecosystems (Russo 
1956, Broyles 1995). These drinkers were 
built primarily to benefit ungulates (Smith 
and Krausman 1988, Wakeling et al. 2009). 
The assumption is that supplied water 
attenuates the natural variation in surface 
water in arid environments (Krausman et 
al. 2006). Therefore, supplemented water 
improves desert ungulates’ health and 
longevity by reducing death from dehydra-
tion or increasing their abilities to metabo-
lize and the use of larger or non-accesible 
forage areas due to the lack of water (Camp-
bell and Remington 1979). Ultimately, the 
goal is for man-made water developments 
to increase ungulate population sizes 
(Wakeling et al. 2009).

In the Chihuahua desert of the 
southwestern USA and Chihuahua, Mexico, 
water developments are often constructed 
to benefit desert bighorn sheep (Ovis 
canadensis) and mule deer (Odocoileus 
hemionus) along with use by livestock. 
However, there is concern that these waters 
might generate an unintended consequence 
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of increased predation. Apex carnivores, 
unlike some ungulates, require surface 
water to drink, since they cannot obtain 
water metabolically (Wolff 2001). Therefore, 
adding drinkers into desert landscapes may 
encourage apex carnivores to establish in 
geographical locations that they might not 
inhabit otherwise. This situation could faci-
litate for example puma predation on desert 
sheep. 

Calves that are birthed during the dry 
season are extremely vulnerable to large 
predators as both cattle and predator use 
the same linier habitat adjacent to riparian 
areas. Cattle management practices such as 
stocking rates, age class of livestock, year-
round calving, movement patterns, and 
availability of water sources are all factors 
that are believed to influence jaguar and 
puma depredation rates on cattle. Blaming 
jaguars and puma for cattle losses is 
rampant across the species’ range, but the 
reality is that very little is known about how 
to truthfully characterize the percentage 
of cattle killed by a jaguar or puma versus 
losses due to poor livestock management, 
and how this compares to how livestock 
managers perceive losses to predators 
without consideration of their responsibi-
lity for their own livestock management 
practices. Few data exist on the accuracy 
of detection rates of predation and when 
found, on the accuracy of classifications of 
cause of death. 

A comparative look at calving rates (the 
rate at which a calf survives to 6 months of 
age before being sold) in Sonora, Mexico 
versus calving survival in the United 
States explains why ranchers in Mexico 
readily blame and kill predators in hopes of 
increasing their marketable calves. Cattle 
management in Mexico is technologically 
managed poorly and therefore calf produc-
tion is relatively low when compared to 
production in more developed countries, 
but similar to the low productivity in other 
tropical America countries, e.g. Venezuela 
(Hoogesteijn et al. 1993). In the state of 
Sonora, for the year 2007, approximately 
18 % of all ranches employed some form of 
controlled breeding (INEGI 2007). Produc-

tion of weaned calves in Mexico in 2011 
was estimated to be between 35 to 50 % for 
community lands (ejido lands) and 40 to 75 
% for private landowners (Ibarra-Flores et 
al. 2011). In Sonora 75 % of all ranches are 
not technologically managed, therefore the 
calving rate success is usually between 48 
and 52 % (ASERCA 1995, Zorrilla and Palma 
2010). Production of weaned calves in the 
United States in 2010 was estimated to be an 
average of 93 % (APHIS 2010). Such a high 
rate of calving success is directly related to 
a system of synchronized breeding, vacci-
nations and adequate feeding. This is very 
important when considering that a rancher 
while dealing with a loss of up to 10 % of 
their production due to predation can, at the 
same time, experience a loss of up to 40 % 
due to bad management practices. 

Synchronized birthing of calves should 
be established to coincide with birth pulses 
of selected prey by apex carnivores, depen-
ding on the geographic region and seasonal 
high births of preferred prey species. 
Synchronization can be established with 
readily available and proven veterina-
rian techniques that include: 1) the use of 
estrogen implants or patches to cause a 
synchronization of the adult cow estrous 
cycle during a 60-90 day period at least 
45 days following the birth of the calf; 2) 
followed by the insemination of the cow 
with frozen or fresh bull semen, or the use 
of live bulls to “cover” all cows in estrous; 
and 3) an examination for pregnancy by a 
qualified veterinarian or livestock techni-
cian through palpation or ultrasound. 

Just as important is the need for gover-
nmental agricultural agencies to support 
synchronized birthing, or requiring lives-
tock owners to synchronize their birthing 
of livestock in lieu of any agricultural 
subsidies currently paid out in support 
of livestock production nation-wide. Only 
then will the synchronization of lives-
tock birthing have financial support at 
the level it needs to be to be effective for 
subpopulations of apex carnivores. Other 
publications recommend the use of calving 
seasons that reduce the birthing periods 
to only 3-4 months in the year, allowing a 
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much better control of newborn calves in 
clean and well pastured areas (Hoogesteijn 
& Hoogesteijn 2014).

EDUCATING A NEW GENERATION 
OF LIVESTOCK OWNERS: 
RESOLVING CONFLICTS THROUGH 
THE EDUCATION OF THE NEXT 
GENERATION OF LIVESTOCK 
PRODUCERS
Around the world, wherever human 
populations are growing and encroaching on 
wild lands, there’s a familiar consequence: 
Human-Wildlife Conflict (HWC) which 
often takes the form of predators in conflict 
with domestic livestock production. Losses 
to predation can cause significant economic 
impact to livestock owners, especially those 
operating on subsistence or economically 
marginal levels. Whether livestock loss 
in a given situation is truly attributable 
to predation or is simply assumed to be, 
the usual consequence is persecution of 
predators via lethal methods. In some 
areas, persecution is so effective as to 
cause local extirpation of predator species 
and subsequent cascading ecological 
disruption. In our previous case study 
we suggested working towards a healthy 
ecosystem comprised of healthy populations 
of natural prey that is selected for by apex 
carnivores in balance with exotic livestock 
on a synchronized breeding schedule that 
coincides with native prey birth pulses 
and sympatric birth pulses of the predator. 
We suggest the implementation of an 
educational program that increases our 
next generation of ranchers’ awareness 
and understanding of the economics 
of predation, ecology and social issues 
involving carnivores. Such a program 
would include the value of apex carnivores 
in ecosystem functions, the impacts of 
livestock production on wildlife and the 
role that private landowners and educators 
play in natural resource conservation and 
wildlife management/sustainability. Such 
an educational program would be developed 
from a collaborative effort that included 
ranchers, teachers, students, scientists, 

managers, and nonprofit funders, all with 
the objectives to:
• Provide opportunities for students from 

multicultural schools (rural and urban) 
to interact with wildlife professionals 
and faculty, students and livestock 
owners through modern technology 
to present them with role models for 
college and potential careers in agri-
culture and conservation related fields.

• Provide a template for international 
programs that can be used by teachers 
and schools throughout Latin America 
and participating interacting countries.

• Engage students’ interest and fasci-
nation by involving them in on-the-
ground field research, and in computer 
and technology-intensive activities 
related to studies of wild carnivores in 
Latin American countries and others 
throughout the world. 

• Develop a capacity for internet and 
cellular technology support for field 
projects with an aim for future replica-
tion.

• Integrate wild carnivore studies into 
grade, middle, high school and univer-
sity curricula, lesson plans, activities, 
and assessments.

• Develop an integrated curricula in a 
variety of subject areas for grades K-12 
relevant to the wild carnivores of Latin 
America, which will be available for use 
in environmental education programs 
in other schools and in relevant science 
education outreach programs 

• A core set of teachers who are knowled-
geable and enthused about a program 
that attempts to reduce conflicts 
between predators and livestock, who 
will continue to use the information in 
their classrooms into the future

• A body of international students who 
are excited and informed about wild 
carnivores and their role in the environ-
ment, wildlife conservation and have 
college-level aspirations of education 
and careers in livestock production, 
wildlife conservation, agriculture, and 
livestock management to be mentored 
by graduate students at Latin America 
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Universities during their graduate 
projects

• Publish a report outlining the success 
of the program and recommendations 
for further use and adaptations 

• Measure and publish a before and after 
project evaluation (survey) of student’s 
knowledge (direct) and that of their 
parents (indirect) of the importance 
and role of carnivores, livestock and 
their relationship to humans and the 
environment

Participating Latin American coun-
tries will need volunteer livestock owners, 
teachers, researchers and managers willing 
to participate in an innovative partnership 
that uses delayed GPS data transfers from 
live animals (initially jaguars and puma) 
and assist with grant recommendations 
and review and establishment of a system 
to manage grant funds for international 
project use. Lesson plans will need develo-
pment and integrated into existing educa-

tion programs. A pilot program, using GPS 
radio-collared puma and jaguars will act 
as the subjects in an outdoor laboratory 
for carnivore research and education with 
a major goal of conflict resolution. When 
students see how carnivores interact with 
livestock production through their world of 
technology, only then will they understand 
the issues of predator-livestock conflict from 
the eyes of the livestock owner. Livestock 
owners will become sensitive to the values 
of a natural resource that are appreciated 
by our future generation. Picture the son 
or daughter of a rancher in a classroom of 
his or her peers looking at a GPS kill site 
of a jaguar or puma on their ranch! Then 
a researcher and/or rancher appear on a 
live or GoPro video feed from the kill site 
discussing the evidence and reasons for the 
mortality, and if the mortality was natural or 
predator-caused. Only then will all who are 
involved in predator/livestock conflict issues 
begin to understand the other’s perspective.
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