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1. EXECUTIVE SUMMARY 

 

The pueblos of Santo Domingo and La Llana, Panama are home to approximately 

150-200 people. Most of the residents of this area depend on agriculture as the basis of 

their livelihood. Conflicts between ganaderos and jaguars are a significant problem for 

individuals living in the area. Both Santo Domingo and La Llana lie within the Altos 

Chagres National Park—a protected area established in 1985.  Although not legally 

allowed, many residents of Altos Chagres rely on the hunting of bush meat in order to 

feed themselves. The forest of Altos Chagres provides an important biological corridor 

connecting Central and South American populations of many animals, including jaguars 

(Panthera onca). This study examined the social and ecological pressures being exerted 

on jaguar populations in Santo Domingo and La Llana. 

Three different methods to assess these pressures were used. In order to 

understand the social context of the human-jaguar conflicts, as well as local hunting 

practices, a series of 17 interviews with members of the community was conducted. 

Second, two 1 km long line transects were conducted, collecting direct and indirect 

observations of mammalian species present in La Llana. Finally, eight camera traps were 

placed at strategic locations in the forest in order to obtain images of jaguars, pumas, or 

prey species in the area. Using this data, relative abundance indexes of each species were 

constructed. These indexes were compared to previous baseline studies in the region. 

  The research results showed that local hunters most frequently hunt conejo 

pintado (Agouti paca), ñeque (Dasyprocta punctata) and pavón (Crax rubra). Fifty-nine 

percent of respondents reported that they had directly observed jaguars in the region of 

Santo Domingo or La Llana. The camera traps recorded an abundance of conejo pintado, 
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ñeque, pavón, perdiz de arca (Tinamu major) and puma (Puma concolor), however there 

were no direct sightings of jaguar’s preferred prey species (tapir, puerco de monte, 

armadillo) or jaguars themselves. The interviews confirmed jaguar presence in the region 

but quantitative methods produced minimal evidence of their presence. 

  In the community of Santo Domingo and La Llana, where interviews were 

conducted, individuals consistently reported negative perceptions of jaguars because of 

the losses of livestock incurred by them. In 2012, there were five jaguar attacks in the 

area that resulted in the loss of livestock. In addition, three individuals admitted to having 

killed a jaguar in the past. Individual’s negative perceptions of jaguars may be partly 

responsible for the decrease in their number. Our research has determined that the 

abundance of jaguars in the region is relatively low compared with community feedback 

that jaguars are abundant in the region. 

  In conclusion, the relative abundance of jaguars and jaguar’s preferred prey are 

decreasing. The abundance of prey species such as the ñeque has increased and so has the 

abundance of the puma. Human pressures on the jaguar are evident through the depletion 

of their prey. The reduction in the abundance of jaguar has allowed other predatory 

species to increase in abundance. 

These changes could have significant effects on the biodiversity of the region. To 

avoid local extirpation of the jaguar and its prey, it is important to control hunting 

practices in the area. Protection of jaguar prey species may also lead to a reduction in the 

human-jaguar, as jaguars will not move to alternative prey such as cattle or livestock. 



 9 

2.0 INTRODUCTION 

2. 1   Background Information 

 This investigation is a pilot study aimed at further understanding the social and 

ecological dynamics at play in the small frontier towns of Santo Domingo and La Llana 

within the Altos Chagres National Park. An in-depth study was conducted by SOMASPA 

in this region from 2006-2008 in order to create baseline data on jaguar populations as 

well as jaguar prey abundance. By following up on this investigation five years later, our 

data provides information on ecological changes in the area, as well as the social 

factors—such as hunting—that are affecting jaguar populations.  

 Findings from the 2006-2008 study indicate that jaguar population density was 

consistently at 3 jaguars/km sq. while puma population density was higher than that of 

jaguars and continued to increase from ’06 to ’08. Larger prey species, such as tapir or 

peccary declined in abundance over the course of the study. Socially, the most significant 

finding of SOMASPA’s investigation was that many families living in Santo Domingo 

and La Llana relied on hunting to feed themselves, and that hunters and jaguars compete 

for many of the same prey species. Conflicts between campesinos and jaguars often 

resulted from the death of a farmer’s livestock, and ended with a “revenge killing” of the 

jaguar thought to be responsible. Contrary to the logic behind these retaliatory killings, 

SOMASPA found that in cases where a jaguar was killed, it was often the wrong animal 

that was killed and the problems still persisted (Olmos et al., 2009).  
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2.2   Host Institution 

Directed by Dr. Rafael Samudio Jr., the Sociedad Mastozoologico de Panama 

(SOMASPA) is a legally recognized non-profit organization dedicated to research and 

education on the ecology and conservation of both mammals and biodiversity in Panama. 

In working to contribute to the advancement of knowledge and conservation strategies 

regarding biodiversity and mammalian populations, SOMASPA engages in scientific 

research projects, community workshops, as well as conferences and publications. 

SOMASPA was created in 2000, and currently holds over 20 members who are active in 

the professional, academic, and technical aspects of the organization’s mission.  

 Much of SOMASPA’s work deals with monitoring of jaguar populations within 

Panama. Because Panama forms a crucial part of the jaguar’s biological corridor, 

knowledge of jaguar status in Panamanian parks is of crucial importance to the 

organization. When monitoring jaguars, SOMASPA has focused its efforts on 

understanding jaguar population density per 100 km sq., the abundance of jaguar prey 

species, and the dynamics of human/jaguar conflicts. 

 

2.3   ALTO CHAGRES NATIONAL PARK 

Altos Chagres National Park was founded in 1985 in order to preserve the 

watershed supplying water to the canal, as well as potable water for Colón and Panama 

City. In 2003, Panama and the United States signed a debt-for-nature agreement in which 

10 million dollars were committed to investment in conservation in Panama over the 

following 14 years (Nature Conservancy 2007). Of this, 7% of the money raised has been 

allocated for biodiversity monitoring in the Upper Chagres targeting five key species, 
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including jaguars, using eleven indicators. The areas investigated in this report lie on the 

border of Altos Chagres National Park and the Portobelo National Park. Together, these 

adjacent parks make up a key section of the jaguar’s natural habitat corridor connecting 

South and Central American populations of the species. According to Dr. Samudio,  

increasing farm expansion within the parks is a major pressure on jaguar populations, and 

threatens to fragment this natural corridor.  

 

2.4   SANTO DOMINGO AND LA LLANA  

The pueblos of Santo Domingo and La Llana lie within the Altos Chagres 

National Park in Colon, Panama. According to the most recent census, Santo Domingo 

andLla Llana have a population of 71 individuals. Field observations concluded that there 

are 23 houses in the town of Santo Domingo and approximately 20 residents and six 

houses in la Llana. Furthermore, Santo Domingo has an elementary school that is 

currently teaching a total of 12 students from ages 5-12. According to interview 

responses, the majority of the population of Santo Domingo and La Llana is middle-aged.  

 A new road was built in Sto. Domingo in 2002, this road facilitated development 

in the area including a newly built primary school. Residents of La Llana depend largely 

on the amenities available in Sto. Domingo, and transport between the two pueblos takes 

two hours on horseback. Both Sto. Domingo and La Llana can be considered frontier 

towns as they represent the border between the web of human infrastructure and the 

wilderness of Altos Chagres forest.  

 Historically, residents of Sto. Domingo and La Llana have relied extensively on 

the land and forest for their livelihoods. The cutting back of trees to make room for 
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agriculture and cattle grazing is a well-documented phenomenon and dates back to early 

colonization of the area (Studnicki-Gizbert 2013). Most individuals in Santo Domingo 

and La Llana rely on both family-run small-scale agriculture and some form of livestock 

as their primary food supply. Within the park, it is illegal to cut trees if the forest is older 

than six years, thus limiting the expansion of family farms. Agricultural practices usually 

follow a rotating slash and burn system using two or three plots of land. Each plot of land 

is cultivated for approximately two to three years and then left unmanaged for four. Each 

time the farmer switches plots; they will slash and burn the newly grown forest in order 

to prepare the land for planting. In this way, one family farm can informally control a 

larger amount of productive farmland while still abiding by the “six year” rule imposed 

by the park—each plot of land is left to grow as forest for a maximum of four or five 

years. Additionally, there was no evidence that anybody in Santo Domingo or La Llana 

held titles to their land. Speculative conversations with community members indicated 

that they were highly aware of nearby communities experiencing problems with land 

titling, and people appeared apprehensive about land rights in the area.  

  

2.5   Importance of Jaguars 

2.5.1 Ecological Importance of Jaguars  

The loss of apex predators may result in ecological meltdown or tropic cascades 

caused by top-down release (Terborgh et al., 2001). Large predatory species control 

medium-sized terrestrials animals and the loss of these regulatory predators may lead to 

an increase in abundance of medium-sized species (Redford, 1992). This increase in 

abundance will affect the diversity and richness of smaller-sized species as well as the 
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dynamics of plant communities through grazing habits of herbivores (Morrison et al., 

2007; Berger et al. 2001;Sinclair et al., 2003; Terborgh 1988; Terborgh et al., 2001; 

Medellin et al., 2000; Logan et al., 2001).  These large predatory species stabilize the 

ecosystem and indirectly help maintain tropical diversity and species richness (Terborgh, 

1988; Sergio et al., 2008).  

Furthermore, top predators can increase biodiversity though trophic cascades and 

resource facilitation (Sergio et al., 2008). Sergio et al. (2008) found that the 

reintroduction of wolves in Yellowstone increased the resources for scavengers rendering 

them more resilient to climate change. Moreover, this reintroduction increased the 

number of safe breeding sites for certain species as the abundance of their main predators 

had been reduced by the presence of this top predator. Top predator, such as jaguars, can 

be referred to as a keystone species. 

Jaguars play an important role in the forest food web, helping to control 

populations of fruit-eating mammals such as rodent and undulate species. Jaguars play a 

significant part in maintaining the health of tropical ecosystems. They are important apex 

predators as they control puma and ocelot populations. The loss of this predatory species 

will allow for the increase in abundance of other competitors such as pumas and ocelots 

(Moreno et al., 2006).   Many studies and literature reviews have concluded that the loss 

of large predatory species may result in ecological meltdowns (Terborgh et al., 2001). For 

these reasons, the conservation of jaguar populations is an important aspect of continued 

ecological stability in the Alto Chagres region. 
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2.5.2 Jaguar Preferred Prey 

Jaguars favour large-bodied prey over small-bodied prey (Polisara et al., 2003). 

They are opportunistic feeders meaning they hunt based on prey abundances and 

availability (Weckel et al., 2005; Rabinowitz et al., 1986; Carrillo et al., 2009). Their 

main prey area Tapirus bairdi (tapir), Tayassu tajacu (saíno), Tayassu pecari (puerco de 

monte), Dasypus novemcinctus (armadillo), Dasyprocta punctata (ñeque) and Agouti 

paca (conejo pintado) (Weckel et al., 2005; Rabinowitz et al., 1986; Novack et al., 2005; 

Polisara et al., 2000). 

 Previous studies have showed that armadillos and conejo pintado may represent 

more than 55% of the jaguar’s diet. However this diet may change in different 

environments. For example in Costa Rica, the jaguar will consume a greater proportion of 

puerco de monte (Weckel et al., 2005). 

Jaguar preferred prey species might vary in areas where anthropogenic influences, 

such as competition for prey, are greater. The jaguar’s movement and range patterns are 

affected by prey abundance (Carrillo, 2009). According to Dr. Samudio, it is thought that 

jaguar populations are higher in eastern Chagres because of less pressure from nearby 

farms, which would support our findings.  

  Foster et al. (2009) compared puma and jaguar diets between a protected region 

and a region with anthropogenic pressures on the landscape.  Jaguars in the protected 

landscape preyed mainly on armadillos and puerco de monte. Pumas preyed mainly on 

conejo pintado and red brocket deer (Mazama temama) or venado. In the human-

influenced landscape the prey size for both species was limited to small species, and 

jaguars were found to prey more on domestic animals.  
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2.5.3 Jaguar-Puma Competition for Prey 

The loss of an apex predator such as the jaguar may result in predatory release of 

other consumers.  A study conducted on the Borro Colorado Island (BCI) found that 

puma (Puma concolor) prey selection different on this island then in other locations. The 

absence of jaguars (Panthera onca) on BCI may be responsible for this shift in prey 

choice. Pumas on BCI were found to hunt a greater proportion of  saíno and venado than 

most other locations. Jaguars and pumas may frequently compete for prey; this 

competition may affect their prey selection and behaviour (Carrillo, 2009; Novack et al., 

2005). It was concluded that a shift in prey species was the result of the extirpation of 

jaguars on this island (Moreno et al., 2006). A similar study on insectivores concluded 

that predatory release of competitive species resulted in the increase in prey size of these 

species (Dickman, 1988). 

Moreover, Moreno et al. (2006) suggested that the loss of jaguar species and 

subsequent ecological release on the puma population would allow the density of this 

population to increase and occupy this newly unoccupied niche (Moreno et al., 2006; 

Brown et al., 1956).   

 

2.5.4 Jaguar Conservation 

The jaguar is the largest feline of the Americas and its range was 8.75 million km
2
 

in 2002. This range was widespread from the southwestern United States to Rio Negro in 

Argentina and consists mainly of subtropical evergreen moist forest (IUCN, 2008; 

Sanderson et al., 2002; Weckel et al., 2005).  This large species occupies a greater 

diversity of habitat (Silvers et al. 2004; Sanderson et al., 2002a).  Habitat destruction, 
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fragmentation, illegal hunting, prey depletion and persecution following human-jaguar 

conflicts are the major threats to the survival of the jaguar species (Silver et al., 2004; 

Sanderson et al, 2002b; IUCN 2008; Morrison et al., 2007).  Sanderson et al. (2002) 

estimated that the jaguar currently occupies 46% of its range. The jaguar species is 

classified as near threatened on the IUCN Red List (IUCN, 2008). 

 Sanderson et al. (2002b) explains that conservation initiatives for super-organisms 

need to focus on the organism’s range and ecological importance. This paper explains 

that to properly conserve larger organisms, the special extent of the organism, the 

occupied range, the areas with substantial jaguar populations, adequate habitat, and a 

stable and diverse prey base, as well as point localities where species has been observed 

during the last 10 years all need to be taken into consideration.  

2.5.5 Jaguar conflicts in Alto Chagres National Park   

Conflicts between human campesino communities and jaguars are a significant 

problem in the Alto Chagres, and La Llana region. Often times, these conflicts arise from 

the killing of cattle by jaguars. In response, campesinos have been known to kill a jaguar, 

but this only causes more harm. It is often a different jaguar causing the problems than 

the one that gets killed, and the killing of jaguars threatens to disrupt the ecological 

stability of the region (SOMASPA 2009). As cattle ranching operations grow in size, 

human jaguar conflicts will be an increasing concern in the region. Education of 

campesinos, as well as the separation of jaguars and cattle through buffer zones and 

fences offers a possible method of resolution.  

Previous human-jaguar conflicts have stemmed from the predation of jaguars on 

cattle (Polisara et al., 2003). These livestock represent an important source of income for 
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locals. Jaguars and pumas may be more likely to prey on livestock when their occupied 

territories and utilized resources overlap, when their prey species vary in abundance and 

distribution when animal husbandry practices are present, when the individual health of 

the feline declines and when the cattle behavior has been learned by jaguars (Polisara et 

al., 2003). Furthermore, this study found that when prey availability was low, puma 

attacks on cattle were more frequent than jaguar attacks on cattle (Polisara et al. 2003). 

Humans may reduce species richness through direct and indirect means. Direct 

means are when humans interact with the fauna and this leads to a reduction in their 

diversity. Examples of direct means are subsistence hunting and commercial hunting.  

Indirect means are when the actions done by humans affect fauna through secondary 

interactions such as deforestation, habitat destruction and hunting the prey species of 

predators (Redford, 1992). Few studies on the effects of hunting prey species of the 

jaguars have been completed (Novack et al., 2005). 

Jaguars often compete with humans for prey species (Emmons, 1987). Further 

human-jaguar conflicts relate to commercial hunting of the jaguar species to sell meat, 

skins, and other parts. These are often sold and exported (Redford, 1992). According to 

Dr. Samudio, jaguars are important cultural symbols of strength and power for 

indigenous people, and are sources of aesthetic beauty for those living near the forest. As 

well, jaguars provide economic benefits by maintaining the equilibrium of the forest 

ecosystem, which in turn provides drinking water to both Colón and Panama City (Silver 

et al. 2004).  
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2.6   Goals  
The joint study with Somaspa focuses on extending SOMASPA’s jaguar 

conservation project to the Santo Domingo and La Llana region of Alto Chagres. The 

proposed project aims to further this effort in the Santo Domingo region by assessing 

pressures on this jaguar population through the use of interviews, lines transects and 

camera traps. Through these methods, a baseline estimate of jaguar populations in the 

region and the social and historical pressures being exerted on jaguars in these conflict 

zones will be determined. This research took place over the course of February, March, 

and April of 2013, and culminates in an approximately 50-page report detailing the state 

of jaguar populations and the human/jaguar conflict in the Santo Domingo and La Llana 

region.  

 

2.7 Expected results 

It was expected to find that humans and jaguars are competing for the same prey 

species. The methods employed to determine this were interviews in order to look at the 

local hunter’s hunted prey and the jaguar scat. It was expected that there would be similar 

prey species in the obtained data from both these predators. Looking at previous data, it 

was expected that humans have a greater tendency to kill jaguars on site.  

The addition of a new road to the Santo Domingo area was expected to bring 

about an increase in population density due to the increase in access to a previously 

isolated area. This growth was anticipated to have led to an increase the use of resources 

provided by the Alto Chagres Forest by the locals and an increase in land use change in 

the region as the community continues to develop.. 
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3. Methodology 

3.1 Camera Trapping 

The camera trapping method proposed by Silver et al. 2004 was employed in Alto 

Chagres (Silver et al., 2004). This method has been previously used to determine the 

relative abundance of tigers in India, as well as jaguar abundance in Belize and Bolivia 

(Silver et al., 2004; Wallace et al 2003) This method was developed to aid in the 

conservation of a species that is relatively difficult to track (Silver et al., 2004).  Camera 

traps document predator and prey resource use and might represent a possible technique 

for further investigating questions of jaguar prey interactions (Weckel et al., 2005). 

 Camera traps were set up in the Alto Chagres National Park on February 2
nd

  2013 

and were retrieved March 19 and 20, 2013, a total of 45 trap nights. Three camera traps 

functioned properly to provide a total of 135 camera trap nights.   The location for these 

camera traps was chosen based on knowledge of jaguar corridors as well as proximity to 

recent areas where jaguar attacks on cattle have taken place. A total of 8 camera traps 

were set up in 4 different locations (see map 1, Appendix 2).  The images taken by these 

cameras were used to determine the relative abundance of the jaguar species as well as 

the biodiversity of the area. The relative abundance index was determined by the number 

of photos taken per species divided by the number of trap nights. Individuals were 

considered different if the images were taken more then 0.5 hours apart.  Jaguars will be 

identified by the differences in their rosettes; this will allow for an estimation of the 

number of individuals that frequent the area of study. The density can be determined by 

dividing the number of individuals photographed over the effective sample area (Silver et 

al., 2004).  The images from the cameras will be transferred to a CD for visual analysis. 
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The location of the camera traps will be recorded on a GPS device in order to construct a 

GIS map of the area, layered with the location and type of jaguar evidence.  

 

3.2 Transects  

 Line transects were conducted during the week of March 18
th

 to determine the 

biodiversity of the region as well as search for evidence of jaguar abundance and jaguar 

prey abundance.  

 Two 1.0 -1.1 km transects were conducted in the Alto Chagres region. Flagging 

tape was used to mark every 50m along this 1.0 - 1.1 km transect to provide a relative 

distance, the GPS coordinates of these points were also registered. A morning transect 

was conducted between 6:30-10:00am. An evening transect was completed from 6:30-

9:00pm. Evidence for animal presence such as scratch marks, consumed foods, observed 

animals, burrows and tracks were looked for during these transects. Any evidence found 

was photographed and the distance at which it was found was documented. A GIS map of 

the areas where transects were done will be constructed. Moreover, a relative abundance 

index was developed using the number of individuals seen for a particular species over 

the length of the transect. 

 

3.3 Interviews 

Interviews were conducted to generate lists of abundances for the hunted species 

of the region. The interviews were conducted using snowball sampling where each 

interviewed person referred us to other individuals of the area that were subsequently 
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interviewed.  The species richness of the hunted animals was inferred through these 

interviews.  We determined which animals the community prefers to hunt and why they 

are hunting these animals (subsistence, to sell etc.). These interviews aimed to look at the 

abundance of hunted prey species and how this might affect the jaguar population. A 

literature review helped determine the list of preferred jaguar prey species.  The jaguar 

prey density was determined using a combination of camera traps, line transects, and 

direct observations. Furthermore the interviews permitted the assessment of additional 

pressures on the Parque Nacional Chagres by looking at land use change and land 

expansion in the Santo Domingo and La Llana area (see questionnaires Appendix 1). 

Finally, detailed questions pertaining to people’s opinions on jaguars, their positive or 

negative impacts on the community and jaguar sightings and kills provided a means of 

assessing human-jaguar conflicts and the perception of the jaguar in the area. 

Following the McGill code of conduct for research, in every instance verbal 

consent was obtained before proceeding with an interview. Interviewees were explained 

all rights afforded to them in the interview process, including the ability to terminate the 

interview at any point, or skip any question they did not want to answer. Interviews 

followed a semi-structured format in which we asked a set of predetermined questions, 

but listened and took notes based on whatever the interviewee was saying. If the 

interviewee brought up a particularly interesting or relevant point, we would often ask a 

few follow up questions to learn more about the topic. Interview topics were broken 

down into four sections: background info, food and eating habits of the house, hunting 

habits, and jaguar-human conflicts. By easing into the more sensitive topics of hunting 
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and jaguar conflicts, we were able to build rapport with the interviewees and create a 

more comfortable atmosphere in which they were able to speak freely.  

 

3.4 Direct observations 

Outside of the interviews, we were constantly communicating with members of 

the community informally through casual conversation. If relevant information was 

offered during these conversations, we made note of it but did not include it in our 

official interview data. Other observations of the community, such as the expansion of 

several fincas, or the presence of hunting equipment at an interviewee’s house also 

informed our investigation and were noted in our journals.  

4.0 Results 

4.1 Interviews 

 4.1.1 Population overview 

A total of 17 interviews were conducted, the age distribution of these interviews 

was from ages 20-73. The average age was 46 years old.  Of the interviewees, 82% were 

males and 18% were females. The average household contained 4 people. These 17 

households represented the opinions and habits of 66 members of the community. The 

previous census indicated that approximately 71 people live in Santo Domingo. The 

interviewed sample represents roughly 93% of the community.  Of these 17 questioned 

peoples, 65% lived in Santo Domingo, 29% lived in la Llana and 6% lived elsewhere. All 

of the individuals originated from the province of Colón in Panama. The majority of the 

interviewed people worked in the agricultural sectors, on their farms (65%). Homemakers 
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represented the second largest category (33%) followed by a community representative, a 

businessman, a taxi driver and an individual working in the education sector. The average 

number of years lived in Santo Domingo was 31 years.  

 

4.1.2. Land use and land use change 

 All of the interviewed people used their land for agricultural purposes. The 

majority practiced cattle ranching and animal husbandry.  One individual practiced 

aquaculture and one had a forest plantation on his land.  

 The average land size was approximately 59 hectares.  Though land size ranged 

from 20-100 hectares. A portion of the interviewees (29%) did not know the extent of 

their land. 

Questioned peoples were asked whether they intended to increase their land or 

change the use of their land, for example converting forests to pasture land. The majority 

planned on expanding their land for agriculture, aquaculture or cattle ranching (Fig 1). 3 

 

Figure 1: Plans for land use change in Santo Domingo and La Llana per sector.  
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4.1.3 Food habits  

 All interviewed people said they obtained the majority of their food from their 

farms but purchased some materials and goods from local stores. Most households 

claimed to eat meat 1-2 times per week, very few household ate meat on a daily basis 

(Fig 2).   

 

Figure 2: Meat consumption of the interviewed population on a weekly basis. 

  

The most common consumed meat was from conejo pintado and ñeque. The 

second most abundant saino followed by venado and pavón. The least abundant 

consumed species was puerco de monte, gato solo (Nasua nasua) and tapirs. 
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Figure 3: Variety and frequency of meat consumed in each interviewed household. 

 

4.1.4 Hunters in Santo Domingo and la Llana 

 The hunter community in Santo Domingo was represented in 47% of the 

interviews.  The hunters of Santo Domingo mostly hunted on a monthly basis or when 

hunting was absolutely necessary. One interviewed person hunted on a weekly basis (Fig 

4).  

 

Figure 4: Representation of the time interval between hunting expeditions in Santo Domingo and La Llana. 
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 The average time spent hunting was almost uniformly distributed from 1 hour to 1 

day (Fig. 5).   

 

Figure 5: The average time travelled per hunting expedition for each interviewed hunter. 

 

 The majority of hunters used firearms as primary hunting method. A few others 

used hunting dogs, traps or machetes (Fig 6). 

 

Figure 6: Preferred hunting method employed by Santo Domingo hunters and the number of responses for 

that method.  
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 When looking at the types of bush meat found in the households where hunting is 

practiced conejo pintado was found to be the most abundant bush meat (Fig.7). Conejo 

pintado was found in 7 of the 8 houses where hunting is practiced. The second most 

frequently eaten bush meat species were ñeque and pavón found in 5 of the households. 

The third most frequently eaten species was saíno found in 4 of the households. Gato 

solo, venado and puerco de monte were found in 3 of the households making them the 

fourth most abundance species. Finally the least abundant species were tapirs, found in 

one household and armadillos, which were not eaten in any household.  

 

 

Figure 7:  Types of bush meat found in 8 households. These households were the ones where hunting was 

practiced.   
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The most preferred prey of hunters was conejo pintado followed by pavón and 

ñeque. 75% of the hunters said they preferred these species for their taste and 25% said 

they preferred these species for their availability (Fig 8).  

 

Figure 8: Preferred prey species for the 8 local hunters.  

 

 The actual hunted species can be reflected in figure 9. The most commonly 

hunted species is conejo pintado followed by ñeque and then pavón.  

 

 Figure 9: Prey species that are actually hunted by the 8 interviewed hunters of Santo Domingo.  
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 The hunters were asked when their last hunting expedition was. Two responded 

that their last hunting excursion had been 1 month prior to the interviews. Two said their 

previous hunting trip had been within the last 6 months. One explained that his last 

hunting trip had been within the last year and one did not know when the last time he 

hunted was. One interviewee had gone hunting the past weekend and planned on going 

again the following weekend. Furthermore, the remainder of the questioned peoples did 

not know when their next hunting expedition would be (88%).  

 All the local hunters practiced subsistence hunting and did not sell their game 

species. One hunter said he used any hunted felines for medicinal purposes and that he 

used the skins from the hunted animals as well. The hunters explained that other regions 

of high hunting pressures were in Rio Piedra and Cero Brujo.  

 

4.1.5. Jaguar-Human conflicts 

 

 Over 60% of the interviewees directly or indirectly visualized a jaguar in the 

study region (Fig. 10). One of the direct observation consisted of observing the jaguar’s 

eyes during the night.  Of the direct observations, 1 consisted of a juvenile jaguar seen 3 

km from the town, 6 adults were directly visualized in the Santo Domingo area, la Llana, 

in the mountains and on the farmland. 1 adult jaguar was seen 35km from the study site).  
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Figure 10: Direct and indirect jaguar sightings in the study sight. Direct sightings consisted of visual 

identification of the jaguar; indirect sightings consisted of foot prints. 

 

88% of the interviewed people believed there to be a conflict between humans 

and jaguars. The majority of these conflicts occurred the farms and in La Llana.  
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Figure 11: Perception of jaguars in the interviewed community per category. 

  

Some had positive opinions about jaguars as they viewed them as being 

ecologically and environmentally important and beneficial for the community. The 

jaguars are beneficial to the forest biodiversity and they should be protected.  

 Over 70% of the interviewed people reported that jaguars had attacked cattle in 

the past (Fig.12). Over the last year, a total of 5 attacks on cattle were reported. 88% of 

people believed that jaguar attacks were not increasing; the remaining 12% did believe 

the attacks were increasing. Of the interviewees, 3 people had previously killed a jaguar.  

 

Figure 12: Frequency of reported attacks on cattle over the last 15 years. 
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4.2 Camera Traps 

 Of the 8 camera traps set up around Alto Chagres, 3 remained functional for the 

45 nights the cameras were left in the park. A total of 23 sightings were observed over 

this period of time.  The most frequent detection was ñeque with 9 sightings, followed by, 

puma with 5 sightings and, perdiz de arca (Tinamu major) with 5 sightings, pavón with 2 

sightings, conejo pintado and rata semiespinosa with 1 sighting  (Fig 13). A relative 

abundance index was developed and consists of the number of photos taken over the total 

number of nights, three camera traps remained active on all nights  for a total of 135 

nights.   

 

Table 1: Relative abundance index and the time and frequency each species was photographed by the camera 

trap. 
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1 3 3 4 1 1 
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1 1 

  

1 1 

  

1 

 

5 0.037 

Perdiz de arca Tinamu major 

   

1 2 1 

   

1 

 

5 0.037 

Pavon Craz rubra      1  1     0.015 

Conejo pintado 

Cuniculus 

paca 1 

          

1 0.0074 

Rata 

semiespinosa 

Proechimys 

semiespinosus 

    

1 

      

1 0.0074 
 

Figure 13: The relative abundance index of the species on the camera traps. This relative abundance index 

was calculated using the number of photographs taken of each species over the total number of camera trap 

nights.   
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4.3 Line Transects  

 

 The two line transects conducted had soils that were covered in leaf litter and the 

climate at the start and end of the transect was dry. Transect one was rather uphill while 

transect 2 was more flat.  

A large amount of indirect evidence for the presences of peccary was observed 

during the 2 conducted transects. The type indirect evidence observed were seeds that had 

been eaten by peccary (saíno and puerco de monte). These seeds can be identified as 

peccary open the seeds in such a way that 2 symmetric halves remain (see appendix 4, 

photograph 1). Rodents eat seeds in a different manner. A seed eaten by a rodent can be 

identified as it eats through the center of the seed leaving most of the outer shell of the 

seed intact (see appendix 4, photograph 2).  Furthermore, a large number of claw 

markings left from sloths were found on numerous trees leading to the assumption that 

their abundance in this area of the park is quite high.  

 Relative abundance indexes for the mammal abundances along the transect were 

calculated by taking the number of species sightings over the size of the transect. Given 

the results of the conducted transects, the most abundant observed mammal was ñeque 

with a relative abundance index (RAI) of 1.90 (fig. 14).  The second most abundant 

mammals were spider monkeys (Ateles geoffroyi), howler monkeys (Alouattinae aloutta) 

and pumas with a relative abundance of 1.43. Pavón was the third most abundant 

mammal (RAI: 0.95) and armadillos and jaguars were the least abundant mammals in the 

area (RAI: 0.47).  
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Table 2: Results from the Mammal census conducted 

 Indirect 

observation 

Direct 

observation 

Total 

observations 

Relative abundance 

index 

Ñeque 3 1 4 1.904761905 

Puma 3 0 3 1.428571429 

Mono araña 0 3 3 1.428571429 

Mono aulladores 3 0 3 1.428571429 

Pavón 2 0 2 0.952380952 

Jaguar 1 0 1 0.476190476 

Armadillo 1 0 1 0.476190476 

 

Figure 14:  Results of the mammal census portion for both transects. The indirect observations consist of 

burrows, animal calls, tracks or prints. The direct observations are direct sightings.  The relative abundance 

was calculated using the number of total observations over the total distance of transects combined. 

 

4.4 Direct Observations and Overall Mammal Sightings in the Area 

While the transects and camera traps provided scientifically quantifiable data on 

mammalian biodiversity in the region of La Llana, informal observations many other 

species outside of these activities that provided insight on the biodiversity of the area. 

During the setup of the camera traps, two wild pavón were observed, and a hunting dog 

was caught by one of our camera traps. Several frogs and birds, as well as one large 

snake were sighted in the transect as well. In order to get a fuller—albeit less 

significant—idea of the biodiversity in the region, the total data points collected in 

formal, as well as informal observation of all animals encountered in the region are 

compiled below.  
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Table 3:  Total number of observations per species in the Alto Chagres forest. 

Species # of 

Observations 

Species # of Observations 

Tucán 1 Ardilla 1 

Colibrí 5 Sapo y anfibios 7 

Perezoso de dos 

dedos 

3 Perezoso de tres dedos 3 

Ñeque 17 Puma 8 

Perdiz 5 Pavón 4 

Conejo Pintado 1 Rata 1 

Mono Araña 3 Mono Aulladores 3 

Jaguar 1 Armadillo 1 

Serpiente 1 Perro de caza 1 

Figure 15. Total observations of animals, including transects, camera traps, and casual observation in the 

field.  

 

A total of 17 different animal species were observed, 4 of which were birds, 1 of 

which was a reptile, 11 of which were mammals, and 1 of which was an amphibian.  

As individual footprints and photos may be from the same animal, these figures 

do not give a scientifically rigorous portrayal of the relative index of specific species in 

the area. They do, however, help paint a fuller picture of biodiversity, and were included 

in this report in order to convey the species richness in this area of the Altos Chagres 

National Park.  

5.0 Discussion 

5.1 Land Use Change 

The various and uses and land use changes were assessed during this study to 

measure any additional pressures exerted by humans on the forest and how this might 

affect the biodiversity of the forest. In the area of Santo Domingo, according to interview 
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responses, the road development has led to an influx of people and provided the town 

with more opportunities to access work beyond their farms.  

This development has increased the opportunities for community members and it will 

also provide them with means to expand their farms and increase their net income. 

During one interview, it was found that one of the Santo Domingo inhabitants is 

developing a tilapia farm, this farm permits the town’s inhabitants to purchase their fish 

in their town instead of in the markets that are situated some 10km away from the town.  

Furthermore, plans for land use change such as the expansion of farmland for cattle or 

agricultural lands was found in 45% of the interviews. This suggests that a large 

proportion of the town would like to increase their land productivity, which may result in 

deforestation of the area and increase pressures on the surrounding biodiversity.  

Interviews further demonstrated that laws that do not permit the locals to cut forests, 

that are older than 5 years, do exist. This will provide the forest with some form of 

protection against extensive deforestation for cattle and farmland in the Chagres National 

Park.  

 

5.2 Animal Diversity of the Alto Chagres Region 

 During this study, a variety of birds, mammals, reptiles and amphibians were 

observed. A total of 17 different animal species were observed in this small study area 

indicating that the biodiversity of the Alto Chagres forest is quite diverse. As ñeque  and 

puma were the species with the highest number of observations meaning, their abundance 

may be quite high in the area.  

 Furthermore, the only directly observed evidence for hunting was the presence of 

a hunting dog in one of the camera trap photos as well as speaking to a hunter on his way 
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to hunt twice during the duration of this study. This supports the low frequency of 

hunting expeditions reported by the interviewed people. 

 

5.3 Hunting Pressures on Jaguar Prey Species 

 According to the 2010 census, there were a total of 71 people living in Santo 

Domingo and la Llana. A total of 17 interviews from 17 different households were 

conducted. These 17 different households had a total of 66 individuals, it can be 

concluded that the majority of Santo Domingo was interviewed and a representative 

sample set with regards to hunting habits was acquired. The interviewed hunting 

community consisted of middle-aged individuals, with few younger generation hunters.  

 The interviews concluded that the venado and saíno were not the preferred prey 

of hunter. Compared to a study conducted by SOMASPA (2009) in La Llana where of 

the 82 interviewed peoples, 69 people hunted saíno and venado corzo (Mazama temama), 

venado cola blanca (Odocoileus virginianus) was hunted by 35 people and puerco de 

monte was hunted by 26 people. There has been a clear shift in hunted prey over the last 

5 years as hunters currently hunt and prefer to hunt conejo pintado, ñeque and pavón due 

to their large abundance (Olmos et al., 2009).  

This large abundance can be associated to the loss of larger prey species such as 

venado and saíno, which allowed the smaller mammals to increase in abundance due to a 

decline in competitive pressures. The camera traps suggest that the relative abundance of 

of ñeque was larger than that of conejo pintado (0.096 RAI for ñeque > 0.0074 RAI for 

conejo pintado). The interview would suggest that large hunting pressures are being 

exerted on conejo pintado thus allowing the abundance of ñeque to increase 
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 Furthermore, no venado or saíno were observed via camera traps, though 

evidence of saino was found during the transect, their abundance is estimated to be low. 

According to Rafael Samudio, tapirs are nomadic animals, it is possible their abundance 

was not reflected in the transects and camera traps simply because they were not in the 

area during the duration of the study. The absence of venado and saíno could also be the 

result of previous human hunting pressures.  

 Previous studies conducted by SOMASPA  in the Alto Chagres reported that the 

abundances of saíno, tapir, conejo pintado and jaguars are declining. The relative 

abundance of saíno  had declined by  66% from 2007 to 2008, for tapir it had declined by 

34%, for conejo pintado it had declined by 89% and for jaguars it had declined by 46%. 

This study also concluded that the relative abundance of ñeque had increased by  23% 

(Olmos et al., 2009). 

This study concludes that the population abundance for jaguars, saíno, tapirs and 

conejo pintado are continuing to decline and that the abundances of ñeque is increasing in 

response to the lack of competitive pressures which supports the data found in 

SOMASPA’s 2009 study of the Alto Chagres park.  

 

5.4 Jaguars and Pumas: the effects of competition with humans for prey 

 The jaguar relative abundance from the transects was amongst the lowest (0.476 

RAI) while the relative abundance of pumas was high (1.43 RAI). The low relative 

abundance of jaguars could be explained by the low abundance of the jaguar’s preferred 

prey, saíno, venado and conejo pintado. The distribution of jaguars is linked to the 

distribution of its prey species; the jaguar may change its distribution if the abundance of 
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its preferred prey such as saíno is low (Carrillo et al., 2009). In this study the abundance 

of saíno and tapir were low in the area. It is possible that the jaguar has modified its 

distribution to with relation to the distribution of these preferred prey species; this could 

explain the low relative abundance of jaguars in the region of study.  

 The low abundance of jaguars this area may be the result of past pressures on its 

prey species as the abundance of saíno, venado and conejo pintado have been declining. 

Novack et al. (2005) concluded that prey choice differ in regions where anthropogenic 

hunting pressures on prey species are high.  In the Maya Biosphere Reserve, Guatemala, 

where hunting pressures for prey are high, conejo pintado, ñeque  and venado were found 

to constitute the majority of the pumas diet, while the jaguar preyed mainly on 

armadillios and gato solo (Novack et al. 2005). Since the abundances of armadillos and 

gato solo were low in the study region, but the abundance of conejo pintado and  ñeque, 

this suggests that the puma has a competitive advantage for resource acquisition in this 

region.   

 Furthermore, the jaguar population acts as an apex predator and controls other 

predatory species through competitive interactions. The decline in the abundance of this 

species will decrease competitive pressures on other species such as pumas. Furthermore, 

Olmos et al (2009) assessed the jaguar, puma and ocelot density per 100 km
2
. The 

investigation determined that from 2007-2008 the jaguar density remained constant with 

3 jaguars per 100km
2
 but the puma density increased from 11 to 19 individuals per 100 

km
2
 and the ocelot population density increased from 39 to 78 individuals per 100 km

2  

(Olmos et al. 2009). This increase in abundance can be attributed to the high abundance 
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of the puma’s prey species and the decline in abundance of its competitors such as the 

jaguar.   

 

5.5 Jaguar attacks on cattle and human-jaguar conflicts in Parque Nacional 

Chagres 

Interviews confirm the presence of the jaguars in the area, though the only observed 

evidence was the presence of a jaguar print measuring 15x10cm  (see appendix 4).  The 

negative perception of jaguar’s results from previous attacks on cattle that were 

associated to jaguars. The number of attacks on cattle by jaguars is perceived by 12% of  

local population to be increasing. A total of 5 attacks were reported through the 

interviews.   Of the interviewed population, 3 individuals revealed that they had 

previously killed a jaguar. The farmers persecute jaguars whenever their cattle are 

attacked, thought the wrong jaguar may be hunted and killed and in some cases jaguars 

may not even be responsible for the attacks on cattle.  

In 2003, a US college chapter of Engineers Without Borders (EWB) arrived in La 

Llana to help with the jaguar conflict. In 2005 the group built a solar powered electric 

fence for five medium to large sized farms in La Llana, and returned every year until 

2010 to help with the fence. During this time, conflicts between jaguars and ganaderos 

decreased, claim members of the community. Since 2010, however, the fence has fallen 

into disrepair and jaguar conflicts have risen significantly. According to several residents, 

EWB bought all the equipment and supplies for the fence in Panama City without 

including anybody from Sto. Domingo or La Llana. Now that the fence is broken, 

members of the community have neither the knowledge nor the resources to begin its 
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repair (Maribel). The sense of security provided by the electric fence, and the subsequent 

vulnerability brought about by its failure, were cited by several individuals as reasons for 

the increased number of attacks in recent years.  

For about a year after the fence had broken local campesinos reported that jaguar 

attacks stayed low, presumably because the cats had learned not to approach the fences 

regardless of their electrical current. Now that the fence is gone, however, there is a sense 

that jaguar attacks are rising, and will continue to rise as the jaguars learn that fences are 

no longer dangerous.   

 
  

5.6 Recommendations for cattle ranchers 

 In order to protect cattle from depredation by jaguars and pumas, it is important to 

protect the prey species (venado, tapir, saíno) of these felids from commercial use and 

exploitation to prevent the reliance of these felids on domestic animals for survival 

(Polisara et al., 2003). Relocating maternity pastures further from the forest where they 

may be less accessible to pumas and jaguars. The use of electric fences was shown to 

decline attacks by jaguars in Santo Domingo, the community should prioritize the 

maintenance of these fences. Deforestation may also increase attacks from felids and so 

protecting the forest provides a natural protection against predation on cattle and so clear 

cutting should be avoided (Polisara et al., 2003).   

 

5.7 Perception of the national park 

Community member’s perceptions of Altos Chagres National Park were generally 

very positive. None of the interviewees expressed any troubles with the park, and almost 
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all responses indicated that it played a relatively small role in their day-to-day lives. The 

most common response given was that the park did not cause them any problems, and 

that they very rarely interacted with any official park workers or formal institutional 

structures of the park. Those that did express dissatisfaction with aspects of the park 

management were critical of the regulations placed on residents, relating both to farm 

expansion and hunting laws. Multiple individuals recognized the park as a benefit not 

only to those who live within its borders, but to the larger community and Panama as a 

whole.  

 

5.8 Limitations of this Study 

Several factors emerged that limit the impact of this study. Camera trap 

malfunction was a major problem that reduced the effectiveness of our investigation of 

jaguar relative abundance. Of the eight cameras set up, only three produced usable 

photographs. The five non-functional cameras can be attributed to a variety of causes 

including faulty sensors and low battery life. Ultimately, of our four camera trap sites, we 

were able to only count three of these, resulting in a 25% decrease in our sampling size 

for this observational method. As it was placed on a naturally occurring corridor pathway 

for the jaguars, the third camera site—where both cameras were non-functional—was 

also the most-frequented site by jaguars in the area. This significantly decreased our 

ability to get an accurate count of jaguars in the area.  

  During the transects our ability to directly observe nocturnal mammals was 

greatly hindered by the nearly full moon on the two nights when the transects were 

conducted. Nocturnal mammals are far less active with lots of ambient light during full 

moon periods, and at several points the light was bright enough that we did not need to 
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use flashlights. During the daytime transects, our ability to observe indirect evidence of 

mammals was limited by the extensive leaf litter on the transect path. Heavy rains leading 

up to our transects may also have washed away many of the footprints and scat that 

would have otherwise been observable on the daytime transects.  

 

6.0 Conclusion  

In conclusion, the human-jaguar conflict in Santo Domingo and La Llana is a 

concerning problem. The community suffers from important losses of cattle at the hands 

of jaguars and other predatory species. This conflict has given jaguars a negative 

association leading to their wrongful persecution and contributing to their decline in 

abundance.  

The rapid decline in jaguar prey species in the region of Santo Domingo and la 

Llana may be the result of human pressures such as hunting and land use change exerted 

on the forest and its biodiversity. These pressures have led to the prompt increase in the 

abundance of pumas and have been shown to have drastic impacts on the mammal prey 

diversity of the area. 

In order to prevent further depredation of jaguars and pumas on cattle it is 

important to protect the jaguar’s prey species. The protection of these prey species will 

protect the biodiversity of the forest, the jaguar and cattle as a healthy prey base will help 

prevent depredation on livestock. Furthermore, investing in the reestablishment of the 

electrical fences in the community would contribute to lessoning the impacts of jaguars 

and pumas on local livelihoods. The community is lacking information how to 
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appropriate materials for the maintenance of their electrical fences as well as the 

necessary funding to reinstate them. Future projects could focus on funding options for 

the restoration of these fences and providing the community with affordable means to 

support the functionality of these fences.  

Future studies should focus on longer-term analyses in the area to monitor the 

densities of jaguar prey species. A more extensive study using a larger number of camera 

traps over a longer period of time and larger area is suggested to get a more 

representative depiction of the biodiversity of the area. 
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Appendix 1 : Interview Questionnaires  
 

                               

 

 
Las presiones de caza sobre la población de jaguares del Parquet Nacional Chagres 

 

 

1. Básicos 

a. Numero de la entrevista : 

b. Fecha: 

c. Nombre: 

d. Celular: 

e. Localización :  

    

f. Entrevistador: 

g. Coordenadas GPS : N _ _ - _ _ _ _  W _ _ - _ _ _ _ (numero de punto: _______ ) 

 

2. Personal  

a. ¿Cuantos años tiene?______________________ 

b.  

c. Idioma: ___________ 

d. Procedencia: ___________ 

e. ¿Donde vive?  

___________________________________________________ 

 

f. ¿Con quién vive? 

___________________________________________________ 

g. ¿Cuántos personas viven en su casa? 

___________________________________________________ 

 

h. ¿Qué es el tamaño de su tierra? 

___________________________________________________ 

i. ¿Cuál es su ocupación? 

___________________________________________________ 

 

j. Cuantos anos tiene de vivir en ese sitio ?  

___________________________________________________ 

i. Si es menos de 5 años 

ii. ¿Sabe quien vivió aquí antes?     

 

 

iii. ¿Sabe lo que su tierra fue utilizada para?   

1.  

La  Utilización de la Tierra 
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2.  

k. ¿Cómo utiliza su tierra?    

   

  

l. ¿Tiene algún plan por el uso futuro de su tierra?  

i.  

1.  

a. ¿Cuantos hectáreas? __________ 

2.  

3.  

4.  

ii.  

 

 

 

 

1. ¿De dónde obtienen su alimentos?  

    

      

2. ¿Que cantidad de carne se consume en la casa ? 

______________________________________________________________________________________

______________________________________________________________________ 

3. ¿Con que frecuencia consume carne? 

a. 1 o 2 veces a la semana 

b. 3 o 4 veces a la semana 

c. 5 o 6 veces  a la semana 

d. Cada día 

e. Mas de 7 veces a la semana 

4. ¿De la carne que consume se encuentra  la carne en monte? 

a.  

i. ¿Qué animales son? 

____________________________________________________________________

________________________________________________________  

b.  

5.   

a. ¿Qué animales son? 

___________________________________________________________________________

_____________________________________________________________ 

6. ¿Es usted un cazador? 

a.  

i. ¿Qué animal prefiere cazar?  

1.   

2.   

3.  

 

ii. ¿Qué caza en realidad? 

1.   

2.   

3.  

iii. ¿Qué carne de monte prefiere comer? 

1.   

2.   

3.  

iv. ¿Cuándo va a cazar, que distancia debe viajar?  

Usos de fauna silvestre 
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v. ¿Que tipo de método de caza utiliza?  

  

 

vi. ¿Con que frecuencia caza?  

      

  

vii. ¿Cuándo fue la ultima vez que cazo?  

__________________________________________ 

viii. ¿Cuándo es la próxima vez que usted planea cazar? 

___________________________________________ 

ix. ¿Qué se hace con los animales que cazan? 

1.  

a. ¿Por cuánto dinero? ______________________ 

2.  

3.  

4.  

5.  

6.  

 

x. ¿Hay un lugar donde los niveles de caza son alta? 

______________________________________________________________ 

 

b.  

 

 

 

 

1. ¿ Alguna vez ha visto a un jaguar? 

a.  

i. ¿Cuantas veces? ________________________________ 

ii. ¿Dónde? ______________________________________ 

iii.  

iv.  

b.  

2.  

3. ¿Dónde cree que la mayoría de los conflictos se producen con los jaguares? 

______________________________________________________________________________ 

4. ¿Cual es la relación entro los jaguares y los habitantes? 

   

___________________________________________________________________ 

 

 

5. ¿Alguna vez ha matado un jaguar? 

a.  

i. ¿Por qué? 

______________________________________________________________________ 

b.  

6. ¿Ha habido ataques relacionados con los jaguares y ganado? 

a.  

i. ¿Cuando?______________________________________ 

ii. ¿Cuantos?_____________________________________ 

iii. ¿Dónde?_______________________________________ 

b.  

7. ¿Ha habido un aumento en el numero de ataques en los últimos anos? 

Caza y Avistamientos de Jaguares 
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8. ¿ Por que cree que el numero de ataques están aumentando? 

______________________________________________________________________________________

______________________________________________________________________ 

9. ¿Cómo ve los jaguares? Sus Opiniones sobre los jaguares. 

______________________________________________________________________________________

______________________________________________________________________ 

10. ¿Cuales son sus opiniones sobre el parque nacional Chagres? 

______________________________________________________________________________________

______________________________________________________________________ 

11. ¿Puede recomendar a alguien con quien podamos discutir estos temas mas? 

_____________________________________________________________________________ 

12. Notas: 
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Appendix 2 : Map of Study Sites 
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Appendix 3 Example of Transect data sheet 
 

 
 

Hoja de datos de observaciones directes e indirectas-Parque Nacional Chagres

Presas del Jaguar

Sitio de muestreo y Transecto

Fecha T2 day: March 21,2013 T2 night: March 20,2013 T1 day: March 22, 2013 T1 night: March 21, 2013

Observadores Kristine Brossard John Alex Pritz

Clima Inicial Dry Dry Dry Dry

Hora Inicio 630-1000 700-900 630-1000 700-900

Clima final Dry Dry Dry Dry

transect 2

Nombre de la especie Tipo de rasro o indicio detectado Observacion directa de la sp. Number de individuaos Tramo del transect Estrato del bosque Actividad del animal Otras Observaciones

1 Sloth scratch marks - 290m breast height 2 toed scratch mark

2 armadillo burrow 310m forest floor digging a hole 9cmx5cm

3 Evidence for peccary eaten fruit 349m floor eating 3.5cmx2.5cm

4 frog direct direct.species sitting on floor 1 448m floor sitting

5 Evidence for rodent eaten fruit 499m floor

6 3 toed sloth 3 finger claw mark 510m breast height climbing 3 cm wide,2.5cm long

7 3 toed sloth 3 finger claw marks 520m Base-2m in height climbing 1.5cm wide, 1 cm long

8 Howler monkeys Calls Did not directly see the species, heard the callscould not identify the number of calls belonging to dif ferent individuals550m In the tree canopy howling

9 2 toed sloth 2 finger claw marks 600m breast height climbing 1cm wide, 3 c long 

10 3 toed sloth 3 finger claw marks 600m tree base climbing 2cm wide,4 cm wide

11 3 toed sloth 3 finger claw marks 615m 1 m high climbing 2cm wide, 5 cm long

12 Spider monkey direct obervation 1 620m tree canopy climbing

13 3 toed sloth 3 finger claw marks 620m 1 m high 2cm wide, 3 cm long

14

15 Frog direct observation 670m floor sitting 4cm long, 2cm wide

16 Evidence for: seeds eaten 3 685m forest floor

17 Evidence for: eaten seed (orange seed) 687m forest floor 1.5cm wide

18 765m forest floor burrow

19 Jaguar print in the mud 766m forest floor walking 5cm wide, 15cm long

20 Puma print in the mud 767m forest floor walking 10cm wide, 10.5 cm long

21 Spider Monkeys alarm calls 3 875m forest canopy calls

22 Evidence for peccary seed eaten 860m forest floor 5cm wide, 5 cm long

23 865m forest floor

24 866m

25 green fruit eaten on the floor 899m forest floor 2cm x 2cm 

26 Puma tracks, dug in the ground 935m forest floor digging 15m wide 25m long

27 Frog ground floor 940m forest floor

28 220m forest floor

29 Evidence for rodents eaten fruit 990m forest floor

Night transect 2

1 Frog 220m forest floor

2 Howler monkey Calls 390m forest canopy

3 frog 530m forest floor

4 frog 580m forest floor

5 frog 775m forest floor

Day transect 1

Nombre de la especie Tipo de rasro o indicio detectado Observacion directa de la sp. Number de individuaos Tramo del transect Estrato del bosque Actividad del animal Otras Observaciones

1 3 toed sloth 3 claw marks 170m 1 m high climbing 1cm wide, 2cm long

2 3 toed sloth 3 claw marks 180m breast height climbing 4 cm wide, 5 cm long

3 5 toe claw marks 180m all along the tree

4 Humming Bird direct observation 1 180m breast height eating

5 4 finger claw marks 260m breast height 3cm wide 3cm long

6 3 finger claw marks 260m breast height 2cm wide, 2 cm long

7 Black squirrel direct observation 262m

8 Neque direct observation 270m forest floor foraging

9 Neque burrow dug 340m forest floor digging for food 10cm x15cm

10 Green fruit eaten 360m forest floor 2cmx2cm

11 black fruit eaten 360m forest floor

12 4 claw marks 360m breast height

13 Burrow 390m forest floor 5cmx10xm

14 Pavon Turkey nest 394m forest floor

15 orange fruit 395m breast height 1cm x1cm

16 2 toed claw mark 401m breast height 3cm wide, 5cm long

17 2 toed claw mark 401m breast height 0.5cm wide, 2cm long

18 5 finger claw marks 402m breast height 5cm wide, 4 cm long

19 3 finger claw marks 435m 1.5m high 1.5cm wide, 4 cm long

20 Puma burrow 1 490m forest floor 12 cm x 21cm

21 Humming Bird direct observation 1 491m breast height eating

22 green fruit 6 501m forest floor eaten 2.9cm x 3.3cm

23 Pavon nest 1 630m forest floor 17cm x 20cm

24 eaten by neque, conejo pintado, gato solofruit 1 645m forest floor eaten 2.8cmx2.2cm

25 eaten by monkeys latex fruit eaten 6 645m forest floor eaten

26 Nutmeg green fruit, orange fruit 1 645m forest floor eaten

27 Nutmeg green fruit eaten 1 745m forest floor eaten

28 Neque tracks 750m forest floor 21cm x8cm

29 Neque  burrow dug 750m forest floor 29cmx15cm

30 Green and pink fruit 751m forest floor eaten

31 orange fruit 752m forest floor eaten

latex fruit 752m forest floor eaten

32 Pear shaped fruit 752m forest floor eaten

33 pear chaped fruit 815m forest floor eaten

34 Toucan, Pavon hear calls 825m forest canopy

35 big black fruit 850m forest floor eaten 4cm x 4.5cm

36 Burrow 945m forest floor 23cmx5cm

37 orange fruit and pear fruit 1025m forest floor eaten

38 Perdis de montana heard calls 801m forest canopy

Night transect 1

1 Howler monkey calls 500m

2 Neuque sound 520m
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