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ABSTRACT 
 

Cattle depredations by large cats were recorded by ranch-hands for six years (1998 – 
2003) in the Ouro Branco ranch, central-western Brazil. The mean annual depredation by 
these large cats represented about 18.9% of the cattle mortality and 0.4% of the cattle 
stock. Depredation was not occurred at random and was mainly associated with cattle’s 
age class, calving seasons, and spatial location. Some of the large cats depredation 
(22.3%; n = 69) were checked in the field and distinguished between puma (Puma 
concolor) and jaguar (Panthera onca) kills, from October 2002 to May 2003. Most of the 
depredation was caused by pumas (92.75%; n = 64) and few ones were caused by jaguars 
(7.25%; n = 5). In contrast, jaguars were the main victims of persecution by local 
poachers. In six years (1998 – 2003), three pumas and five jaguars were killed in the 
ranch and in three neighboring ranches. In addition, ranchers have offered three cows 
(USD$ 365) as a reward for each large cat killed by local poachers. This control has 
become the main reason for the extermination of these large cats, particularly in areas not 
legally protected. Based on these results, non-lethal techniques should be encouraged to 
avoid depredations and, calves should be kept as far as possible from forest fragments. 
Also, it is necessary to have a scientific approach that comprises bio-ecological, socio-
economic and cultural aspects to reduce the human-wildlife conflicts caused by 
depredation. Due to the great complexity of these interactions, a great effort must be 
made to guarantee large cats’ conservation in Brazilian ranches. 
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INTRODUCTION 
 
Conflicts between livestock owners and predators have probably appeared since human 

beings started to raise livestock around 9000 years ago (Nowell & Jackson, 1996). Domestic 
livestock lack virtually all of their ancestor’s anti-predator behaviors, and represent a 
relatively easily killed prey when compared to wild prey species of similar size (Linnell et al., 
1999a).  

Large cats are considered as potential domestic livestock predators across different 
regions of the world (Anderson, 1981; Schaller et al., 1988; Mizutani, 1993; Seidensticker et 
al., 1993, Oli et al., 1994). Also, livestock depredation by puma (Puma concolor) and jaguar 
(Panthera onca) has frequently been reported in most of the American continent (Ackerman 
et al., 1984; Rabinowitz, 1986; Yañez et al., 1986; Hoogesteijn et al., 1993; Mazzolli et al., 
2002). Livestock depredation by puma and jaguar may be influenced by innate and learned 
behavior; health and status of individual cats; division of space and resources among these 
two cat species; livestock husbandry practices; and abundance and distribution of natural 
preys (Polisar et al., 2003). When the density of prey species such as capybaras, peccaries, 
deer and armadillos decrease, both the puma and jaguar are forced to look for food in the 
domestic stocks (Crawshaw, 2004).  

In Brazil, ranchers usually use livestock depredation as a reason to justify pumas and 
jaguars persecution (Quigley & Crawshaw, 1992; Silva, 1994), which are threatened in 
several regions of the country (Fonseca et al., 1994). The control exerted by local people as a 
way to avoid livestock depredation has become the main reason for the disappearance of the 
large cats, especially in the areas not legally protected (Jackson & Nowell, 1996; Linnell et 
al., 1999a). Consequently, a huge conservation effort must be promoted for coexistence of 
large cats with humans, especially in private lands. 

Felids are important to the ecological health of the natural environments because they 
play a crucial ecological role as the top predator of the food chain (Terborgh, 1990). Thus, 
the presence of these species should indicate a good environmental quality of the 
ecosystems. In addition, felids are considered flagship species that serve as symbols to 
stimulate conservation awareness and action.  

In this chapter, data on cattle depredation by large cats were recorded for six years (1998 
– 2003) in the Ouro Branco ranch in Central-western Brazil. The distinction between puma 
and jaguar kills was only possible during the field work, from October 2002 to May 2003. 
Also, persecution of pumas and jaguars by local poachers was recorded in the ranch and in 
three neighboring ranches. Therefore, it is extremely necessary so that appropriate 
management strategies can be found to reduce the attacks’ rate and the conflict with local 
people. 

 
 

METHODS 
 

Study Area 
 
The study area is located at the Ouro Branco, Pintado, Rio Vermelho and Lagoa da Prata 

ranches, in the Municipality of Bonópolis, State of Goiás, Central-western Brazil (Figure 1).  
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Figure 1. Location of the Ouro Branco ranch in Central-western Brazil.  

The study area is in a transitional area between the Cerrado and the Amazon Forest 
biomes (Dinerstein et al., 1995). The climate is hot, semi-humid, and with a distinct dry 
season during four months of the year (May to August). The mean annual precipitation of 
1874 mm occurs from September to April. The mean annual temperature is 25°C and the 
mean altitude is 290 m (IBGE, 2002). The vegetation mosaic is characterized by agriculture 
and permanent pastures, with gallery forests, dense deciduous forest and bush savanna 
(Miranda & Guimarães, 2002). 

In general, the study area has approximately 80% of disturbed areas (exotic pastures, 
dams and roads) and at least 20% of permanent protected areas (forest patches and riparian 
forests). The most important natural reserves are the riparian forests of three important rivers, 
located on the limits of the Ouro Branco ranch. Pintado and Gregório rivers discharge in 
Crixás River, one of the main effluents on the right bank of Araguaia River in the Araguaia 
river basin. Some disturbed areas were partially surrounded by forest patches or riparian 
forests (Figure 2). 

The Cerrado ecosystem was considered as one of the priority areas for jaguar study and 
conservation, due to the lack of knowledge on the species’ geographic range and population 
status (Sanderson et al., 1999). In addition, the Cerrado is severely treated and most of its 
natural areas were replaced to cultivate exotic pastures. Currently, soybean and cattle are the 
main economic activities in the region. 
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Figure 2. Partial view of a pasture surrounded by riparian forest in the study area. 

 
Depredation by Large Cats 

 
Data on cattle depredation were recorded by experienced ranch-hands at the Ouro Branco 

ranch, from January 1998 to December 2003. The cattle mortality was determined in the field 
by ranch-hands through of peculiar characteristics of bovine carcasses (e.g.: diseases, 
malnutrition, ingestion of toxic plants, lightning, malpractice during vaccination, diastolic 
parturition, snake bites and depredation by large cats).  

Data about precipitation (mm), cattle stock fluctuation, monetary values and biomass (kg) 
of each bovine category were taken Monthly Cattle Bulletin of the Ouro Branco ranch, from 
January 1998 to December 2003. Bovine were grouped into five categories: calves (0-12 
months old), heifers and “garrotes” (12-24 months old), cows, oxen and bulls (older than 24 
months). To estimate the total bovine biomass (kg/km²), the individual mean body mass was 
multiplied by the total number of animals and divided by the area (km²), as suggested by 
Schaller (1983), Crawshaw & Quigley (1984) and Polisar et al. (2003).  

Values were expressed as mean ± SD. Statistical significance was measured at p < 0.05. 
The Spearman (rs) correlation coefficient was used to test the relationship between 
depredation (total killed) and the age (in months) of the bovine killed, monthly total 
depredation and monthly births of calves, monthly total depredation and monthly rainfall 
(mm), and monthly rainfall (mm) and monthly births of calves.  

The Chi-square test (χ²) was used to verify the existence of significant differences 
between the genders of the bovines killed by large cats.   

The pastures where depredation occurred were plotted on a digital map in order to 
identify the areas of higher incidence of attacks and their distance to the nearest forest 
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patches. The Pearson (r) correlation coefficient was used to test the relationship between total 
depredation on each pasture and the distance from the center of the pasture to forest cover.  

The ranch-hands were not able to routinely distinguish between puma and jaguar kills. 
This distinction was only possible during the field work, from October 2002 to May 2003, 
whenever depredations occurred and the killed or wounded animals were found. The 
carcasses were examined to determine the cause of death. In addition to age and sex of the 
kill, we also looked for external or internal lesions caused by bites or claw marks, especially 
in the head, neck and legs, in order to identify the predator. 

Pumas kill their preys by suffocation, biting their throat and also leaving marks of their 
claws in the shoulders and back of their preys. They start eating their prey through the ventral 
part, reaching the ribs and the muscles of the posterior legs. Also, after pumas have eaten, 
they may cover the carcass with vegetation (Pitman et al., 2002). In contrast, jaguar attacks 
result in dislocated or broken cervical vertebrae, either due to the impact of the animal fall on 
the ground or to a bite on the base of the skull or on the neck. Usually the jaguar starts eating 
the head, neck and pectoral area, frequently leaving the posterior parts intact (Schaller & 
Crawshaw, 1980; Mondolfi & Hoogesteijn, 1986; Guix, 1992; Hoogesteijn et al., 1993).  

 
 

Conflict with Humans 
 
From October 2002 to May 2003, several informal interviews were made with ranch-

hands and other employees at Ouro Branco, Pintado, Rio Vermelho and Lagoa da Prata 
ranches. The routine cattle management, from artificial insemination, birth, weaning, feeding, 
vaccination, stamping, delivering and slaughtering was accompanied and regularly monitored 
to better understand the functioning and the work dynamic in the ranches. Also, the key-
informants talked about their perspective and attitude towards large cats during informal 
conversations at work, meals, parties or celebrations, car rides downtown, at the bakery, at the 
gas station and at school. Whenever possible, data on large cats mortality resulting from 
illegal hunting were recorded, as for example, the gender and approximate weight (kg) of the 
animal, place, date and reason for the hunting. In additon, hunting reports, skulls, leather and 
pictures of large cats hunted were recorded from local people. Because this study had a great 
impact on local people, several places were quite receptive to assessing data and to observing 
the attitude of the population towards the presence of large cats in the region.   

 
 

RESULTS 
 

Depredation by Large Cats 
 
Cattle mortality was classified into two major categories: (1) depredation by large cats 

and (2) other causes. Mortality by other causes included diseases, malnutrition, ingestion of 
toxic plants, lightning, malpractice during vaccination, diastolic parturition, and snake bites.  

From January 1998 to December 2003, the total depredation by large cats was 309 heads 
(Table 1). The mean annual depredation was 51.5 ± 18.4 heads, equivalent to 0.4% of the 
mean annual stock of the cattle in the ranch. The economic loss caused by depredation was 
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US$ 25 865, with a mean of US$ 4310.89 per year (US$ 11.97 per day), representing an 
economic loss of 0.3% of the estimated cattle stock value. 

Calves were the most vulnerable age category to all causes of mortality (n = 722; 56.3% 
of all deaths). Depredation by large cats had a negative correlation with age of the killed 
animals (p < 0.05; rs = -0.80), being more frequent in newborns (0-2 months) and practically 
absent in calves older than 12 months. The mean annual depredation of calves was 51 ± 23, 
equivalent to 1.2% of the mean annual number of births (4296 ± 958) during the study period.  

 
Table 1. Age class (month) and estimated biomass (kg) of killed bovine by large cats, 

from January 1998 to December 2003. 
 

Age class  
(months) 

Depredation 
(n) 

Mean body mass  
(kg) 

Estimated biomass 
(kg) 

0-3 170 50 8 500 
3-6 89 120 10 680 
6-9 41 180 7 380 
9-12 6 275 1 650 
12-24 0 350 0 000 
>24  3 420 1 260 
Total 309 -   29 470 

 
Most of the biomass preyed upon was from animals 4 to 6 months old (36.2%; 10 680 

kg), followed by calves younger than 3 months (28.8%; 8500 kg), and 7 to 9 months old 
(25%; 7380 kg). The mean annual depredation resulted in an estimated biomass loss of 63.8 
kg/km², equivalent to 0.4% of the bovine mean annual biomass. 

Cattle depredation increased from October to May, soon after the births occurred 
(September through December), and then decreased from June to September, after the births 
ceased (May to June). Depredation rates were proportional to the seasonal number of births: 
23.8% (n = 6 135) of the births and 28.2% (n = 87) of the kills during the dry season (May to 
September); and 76.2% (n = 19 644) of the births and 71.8% (n = 222) of the kills during the 
rainy season (October to April). Depredation had no direct association with the births of 
calves (p > 0.05) which was associated to the monthly rain precipitation (mm) (p < 0.01; rs = 
0.43). 

The sex ratio at birth of calves was approximately 1:1 (50.1%:49.9%). However, males 
were more frequently killed by large cats (n = 183; 59.2%) than females (n = 126; 40.8%) (χ² 
= 10.51, df = 1; p < 0.01). 

Depredation occurred only in 31.2% (n = 68) of the pastures of the ranch. The proportion 
of pastures next to forest with depredation represented 54% (n = 33) of the 61 total pastures 
that were at least partially surrounded by forest patches or riparian forests. The number of 
depredation on pastures bordering forest that had depredation (n = 150, 48.5%) was also not 
distinguished to the number of depredation on pastures not bordering forest that suffered 
depredation (n = 159, 51.5%). No kills occurred in the central portion (main house) of the 
farm, close to the headquarters. The distance from the center of the pasture in relation to areas 
of native forest was 1317.48 ± 941.03 meters. There was a marginally significant correlation 
between the total depredation on each pasture and the distance from the center of the pasture 
to forest cover (p < 0.05; r = -0.23).  
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From October 2002 to May 2003, some of the kills (n = 69; 22.3%) were checked to 
distinguish between puma and jaguar kills. The majority of the kills checked (n = 64; 92.7%) 
were confirmed to have been by puma tended to kill smaller calves than jaguars. The mean 
weight of calves lost to pumas and to jaguars was 74 kg (0- to 6-months old) and 144 kg (3- 
to 9-months old), respectively. The total cattle biomass damaged by pumas and jaguars during 
this period were 4740 kg and 720 kg, respectively. 

 
 

Conflict with Humans 
 
Persecution of pumas and jaguars as a way to control the species was frequently recorded 

(Figure 3). Local poachers reported that some ranchers offer three cows (USD$ 365) as a 
reward for each large cat killed.  

 

 

Figure 3.  Adult male jaguar killed by local poacher because cattle depredation in the study area. 

Several large cats were exterminated with hunting methods that used dogs or ambushing 
with an artificial jaguar calling device called esturrador (e.g.: a device made by the hunter to 
attract jaguars by reproducing their roaring). Poachers made it quite clear his preference for 
hunting jaguars. An important local poacher had killed 40 jaguars but only two pumas in 
different cattle ranches of the region. Also, a total of three pumas and five jaguars were killed 
in the study area (Table 2). 
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Table 2. Puma (Puma concolor) and jaguar (Panthera onca) killed in the Ouro Branco 
ranch and in three neighboring ranches (Pintado, Rio Vermelho and Lagoa da Prata 

ranches), from January 1998 to December 2003. 
 

Gender (Sex) Puma Jaguar Total 
Male 3 2 5 
Female 0 3 3 
Total 3 5 8 

 
 

CONCLUSION 
 
Although jaguars attacked less cattle than pumas, they were the main victims of 

persecution by local poachers in the study area.  A similar situation was observed in the 
Argentine Chaco where jaguar persecution did not follow depredation but was a continuous 
process. Jaguars were persecuted as soon as their tracks have been observed in the forest. In 
contrast, pumas were persecuted only after they have attacked domestic livestock (Altrichter, 
et al., 2006). Also, the preference shown by jaguars for riparian environments, where they can 
find their main prey species, exposes them to more frequent contact with humans, since local 
people use rivers to access even the most secluded areas (Crawshaw, 2003). 

Management strategies used to reduce human-wildlife conflicts are important tools for 
wild cats’ conservation (Nowell & Jackson, 1996).  Moreover, using several strategies 
combined should increase their global efficiency (Manzatti, 1999).These strategies would 
include translocation (Rabinowitz, 1986; Linnell et al., 1999b), economic compesation 
(Verdade & Campos, 2004; Bulte & Rondeau, 2005), prohibition of hunting and also the 
suggestion of several preventive measures (Pitman et al., 2002). However, the strategies to 
reduce depredation by large cats are still quite controversial among diverse interest groups. It 
is believed that it is necessary to reduce conflicts between groups of interest to make it viable 
to define a management policy of public interest so that predators might co-exist with humans 
(Laundré & Clark, 2003). 

In some parts of the world, the landowner must require the presence of a government 
official to verify the degree of depredation before the extermination of the predator is 
authorized (Jackson & Nowell, 1996). In Brazil, according to article 37 of the Law of Crimes 
Against the Environment, “it is not a crime to kill an animal when it is done, among other 
cases, to protect crops, orchards, and herds of the predatory or destructive actions of a wild 
animal once it has been legally authorized by the competent government authority" (MMA, 
2000). In 1994, to mediate the huge conflict caused by depredation, to answer to ranchers 
reports on depredation and, to develop activities of research and management, among other 
things, was created (Decree nº 78/94 and nº 101/95) the National Center for Research and 
Conservation of Natural Predators of the Brazilian Institute of Environment and Renewed 
Natural Resources (CENAP/IBAMA). Since then, national and local official authorities have 
received a great number of calls related to depredation of domestic animals. The lack of 
trained professionals though and the flaws in the records of occurrences have prevented 
efficient actions on this matter (Pitman et al., 2002; Verdade & Campos, 2004).  
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It is necessary to qualify professionals to evaluate the damages caused by wildlife, 
including depredation. It is fundamental to offer special training since graduation to 
biologists, agronomists and professionals of related areas, in special to specialists in domestic 
livestock breeding. These specialists could draw projects of animal production considering 
the presence of the large cats in cattle ranches thus reducing the depredation by a set of 
breeding management techniques. They could also develop budgets for annual expenditure 
forecasting the amount of money to be set aside for probable losses resulting from large cats 
depredation. In Brazil, a few manuals have been written to guide professionals in farm work 
and to suggest preventive measures to reduce large cats depredation (Pitman et al., 2002). It is 
also necessary to write guides to rural producers and to the local population focused on 
environmental education (Leite & Crawshaw, 1999; Marchini & Luciano, 2008). 

A great incentive to reduce loss caused by depredation would be a partial reduction in the 
Rural and Territorial Taxes (ITR) for ranchers with large properties that could provide 
evidence of loss by depredation. According to Hoogesteijn & Chapman (1997), the inclusion 
of cattle ranches in conservation programs would require government and conservation 
agencies to help landowners to develop a system that would assure that the regulations for 
conservation of their property would effectively be put into effect. At long run, an official net 
of ranch-reserves would stand a better chance of being sustainable. This net might be 
comprised of landowners that would be willing to receive tax incentives, protection for land 
exploiting and, a prestigious and officially recognized social status besides having in their 
land the potential to significantly contribute to conservation efforts. 

Therefore, it is necessary to have a scientific approach that comprises bio-ecological, 
socio-economic and cultural aspects to reduce the conflict caused by depredation. Due to the 
great complexity of these interactions, a great effort must be made to guarantee large cats 
conservation in Brazilian ranches. 
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