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RESUMEN 

Se llevó a cabo una revisión bibliográfica en varias universidades y bases de datos de los Estados 
Unidos y México, del mismo modo se estableció contacto con investigadores de carnívoros para tratar 
de resumir en forma comprensiva el conocimiento actual sobre la ecologfa del puma (Puma conc%r). 
El objetivo principal fue el actualizar nuestro conocimiento ecológico desde las últimas revisiones 
bibliográficas publicadas en 1987. Se hacen comentarios sobre los tamaños de muestra, así como de 
las diferentes metodologias y como éstas dificultan la comparasión entre áreas y estudios, del mismo 
modo se sugieren direcciones que deben tomar las investigaciones en el futuro con base en los huecos 
encontrados de la revisión bibliográfica. 
Palabras clave: Puma conc%r, revisión bibliográfica, ecologfa, demografía, densidad, estado de 
conservación. 

ABSTRACT 

A literature survey was carried out in several universities and databases from the United States and 
Mexico, and discussions were held with many carnívore biologists to summarize the current and most 
relevant knowledge on the ecology of the puma ¡Puma conc%r). The main objective was to update 
our ecological knowledge from the last literature revíews published in 1987. Comments are made on 
sample sizes, different methodologies, and how these make comparisons hard to achieve between 
areas or studies, and suggest where research should be directed in the future based upon gaps found 
in this literature survey. 
Key Words: Puma conc%r, ecology, literature review, demography, density, conservatíon status. 

INTRODUCTION 

Large mammalian carnivores may be facing their last chance to survive on the 
planet, and several factors are influencing the durability of these species, among 
them are their scarcity, habitat and lood specialization, and large areas required to 
live (Eisenberg 1989, Schonewald-Cox et al. 1991 l. A review 01 large carnivore 
(> 20 kgl research shows that many 01 those species lack inlormation on any 
basic conservation biology needs to preserve them (Fuller 1994). On the other 
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hand there is sufficient information on some species to use them as model 
'organisms with which humans can experiment, in order to preserve the more 
vulnerable species of carnivores. The puma has been the subject of one of the 
most extensive databases of the carnivore world (Fuller 1994), with well designed 
experiments in temperate North America (U.S. and Canada), but yet there are 
many Questions to be answered in this "common" animal that can help some of 
the less abundant cats of the world. 

The main objective of this article is to give an overview of the actual state of 
knowledge on pumas. The chapter is organized in descriptive and basic biology, 
the ecology of the species including habitat association, feeding ecology, home 
range, density and behavior. Finally the global conservation status of the species 
is reviewed. 

METHODS 

Literature surveys have been carried out through reviewing current summaries 
of literature (i.e Anderson 1983, Currier 1983, Dixon 1981, Lindzey 1987) and 
surveying Wildlife Review (CD-ROM 1993) and recent literature found at the 
Instituto de Ecologia, UNAM, Chamela Biological Station, 18UNAM, Idaho State 
University, Scripps Oceanographic Institution- University of California San Diego, 
University of California Davis, and personal communication with many puma 
researchers from 1992 to 1996. 

RESULTS 

Nomenclature 
The puma's latin name Felis conc%r was first assigned by Linnaeus in 1771, 

and it was placed later as genus Puma (Jardine 1834), The current name as 
recognized by Wozencraft (1993) is Puma conc%r. This name comes from a 
vernacular indian name of South America and a latin root word. Puma was given 
by the Quichua tri be, and also acknowledged by the Incas (Young and Goldman 
1946). The word concolor, meaning one plain color, describes the pelage of the 
cat (Nowell and Jackson 1996). Common names for the puma inelude cougar, 
mountain lion, catamount, panther, painter (USA); leon, onza (Mexico); puma 
(Peru), and onca vermelha (Brazil)(Emmons 1990, Young and Goldman 1946). 

Taxonomic classification historically produced up to 30 different subspecies of 
pumas (Currier 1983), but Stephen O'Brien's group proposed a new revision of the 
subspecific contents of the genus, leaving only 18 races as valid (Nowell and 
Jackson 1996). 
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Fossil Records 
Puma lossils date Irom the Irvingtonian and middle Rancholabrean period 

('" 300,000 years B. P.) within the Pleistocene (Kurten and Anderson 1980, Webb 
1985), although non published fossil evidence from South Americaexists (). It has 
been suggested that pumas and cheetahs IAcinonyxl have a common origin with 
an extinct species 01 cheetah exhibiting a number 01 puma-like characters (Adams 
cited in Kurten and Anderson 1980). 

South American invasion by the puma pr"bably happened when tropical rain 
lorest was the dominant environment through the Americas (Hershkowitz 1972). 

Distribution 
The puma was one 01 the most widespread species 01 the Americas (Currier 

1983, Hall 1981). The species ranged on a longitudinal bas;s Irom British 
Columbia, Canada to southern Chile and Argentina and, on a latitudinal one Irom 
across the widest part of the United States (Young and Goldman 1946). Hunting 
pressure and habitat loss/translormations caused the extirpation 01 the puma Irom 
eastern North America, although isolated populations may exist in New Brunswick 
ICumberland and Dempsey 1994). The current distribution 01 pumas in Mexico, 
Central America and parts 01 South America is mostly unknown INowell and 
Jackson 1996). 

Reproductive Biology 
The puma is a polygamous species that can be reproductive at any time 01 the 

year. The estrous cycle 01 the lemale is 23 days with a gestation period 01 82 to 
96 days (Eaton and Velander 1977, Rabb 1959). The litter size ranges lrom one 
to six with an average litter size 01 three. 

The incisor teeth appear at age 8 to 20 days (Toweill 1986) and permanent 
dentition start replacing the primary teeth at about 5 Y, mo. Canines appear at 8 
mo., and for a short time both permanent and primary canines are present (Currier 
1983). 

A puma kitten stays with its mother until age 9 to 24 months. Young animals 
« 12 mo, old) usually disperse because they became orphans, but dispersal at 
later stages has not been related to either carrying capacity, lood availability or 
social organization (Hornocker 1970, Ross and Jalkotzy 1992, Seidensticker et al. 
1973, Sweanor 1990). Age at lirst reproduction ranges lrom 17 to 36 months of 
age with males reaching sexual maturity closer to 36 mo. (Currier 1983, Lindzey 
et al. 1994, Maehr et al. 1989). 
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Habitat association 
, Currier (1983) states that puma distribution in the western hemisphere is 
probably limited by human interlerence, lack 01 prey, and/or lack 01 stalking cover. 
The species has been reported Irom sea level to 5,800 masl and Irom deserts to 
tropical rain lorests (Currier 1983, Redlord and Eisenberg 1992). It is probably the 
most successlully adapted leline of the New World. Habitat that can be considered 
typical in Western North America is oak, pinyon pine, and mountain mahogany 
lorests (Lindzey 1987). In the Florida peninsula pumas are associated with 
hardwood lorests (Maehr et al. 1991). Microhabitat prelerences in those habitats 
are cliffs, and rock ledges, dense vegetation thickets, areas that provide so me 
cover (Dixon 1981). In Mexico, they have been associated with all habitat types 
except lower Sonoran desert (Mclvor et al. 1995). Bisbal (1989) lound an 
association 01 pumas with tropical dry forest and tropical humid lorests in 
Venezuela. 

A characteristic 01 pumas is the avoidance 01 agricultural and clear-cut areas 
(Van Dyke et al. 1986, Lopez-Gonzalez 1994, Maehr et al. 1991). 'Fragmented 
patches 01 rain lorest are used by pumas but detrimental effects have been 
recorded on nearby larms with varying degrees 01 predation affecting the survival 
01 the population (Mazzolli 1993). 

Feeding EcologV 
The puma is considered an opportunistic predator, and since they can catch so 

many different kinds 01 animals, they should not be limited by lack 01 any given 
prey species (Currier 1983). That is probably the reason why the known lood 
habits 01 pumas cannot be generalized throughout its distributional range. 

In western North America pumas leed mainly on deer (lriarte et al. 1990 and 
relerences therein). In Florida they leed on wild boar (Sus scrofa) , white-tailed deer 
(Odocoileus vírgíníanus) and raccoon (Procyon lotor) (Maehr et al. 1990). In 
southwestern Arizona, pumas depend on mule deer (Odocoileus hemíonus) , 
peccary (Tayassu tajacuL and bighorn sheep (Ovís canadensís) (Cashman et al. 
1992). 

A recent study has shown that individual pumas may produce a "en extinction" 
effect on small populations 01 prey specilically bighorn sheep, where this process 
seems to be individual and learned puma behavior (Ross et al. 1997). In contrast, 
a bighorn sheep population in the deserts 01 New Mexico remained relatively stable 
and was lound inconsequential to puma predation and density (Logan et al. 1996). 

The lood habits 01 the puma in central and South America are not well known, 
and Iriarte et al. (1990) summarized the studies. Prey items used by pumas in the 
southern hemisphere, especially in tropical regions, are mainly medium to large 
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animal s (1 to 15 kg.) with some small size « 1 kg) animals. Olmos (1993) pointed 
out the importance of armadillo IDasypus novemcinctus) in the diet of pumas in 
the tropical dry forest of Brazil. Another one from the alpine meadows of Peru 
(Romo 1995) showed the importance of mountain paca (Ayouti taczanowskiJ). 
Enders (1935) stated that the diet of the puma for Barro Colorado Island, Panama, 
included collared pece aries (Tayassu tajacu), brocket deer (Mazama sp.), white 
tailed-deer, paca s (Ayouti paca), agoutis (Dasiprocta sp.), spiny tailed-rats 
(Proechimys sp.), iguanas and snakes. The puma in the northern Yucatan 
Peninsula, Mexico; consumed peccaries, pacas, agouti, coatis (Nasua narica) and 
sometimes howler (Alouatta palliata) and spider (Ateles yeoffroy¡) monkeys 
(Gaumer 1917). 

A synthesis of published mean vertebrate prey weight (MVPW) used by puma in 
tropical America is shown in Figure 1. From North to South America, there is not 
a clear pattern on how MVWP use changes. Sample size far the different Latin 
American studies listed here is very small (range 3-9 scats) compared to North 
American studies (see Anderson 1983). . 

Prey diversity is higher and more variable in tropical areas than in temperate 
North America. North American studies usually present ungulates as the main prey, 
but seasonal use of alternative prey have been recorded for the cold desert at the 
foothills 01 the Sierra Nevada (Nevada, United States); the use 01 loals (Equus 
caballus) is important during summer months when mule deer are absent Irom the 
area (Turner et al. 1992). 

In the tropics large rodents and armadillo seems to be the average prey size used 
by pumas (lriarte et al. 1990, Emmons 1990), with the exception 01 Brazil where 
the main prey is cattle (Crawshaw and Quigley unpubl. data), but this study used 
kills and the rest of the studies relied on scat analysis. 

The plains Vizcacha (Lagostomus maximus) was selected by pumas in Argentina 
because it was a clumped and predictable resource (Branch et al. 1996). In this 
study, niche breadth was the lowest of the published ones both lor North and 
South America. 

Deer was the main prey item 01 the puma's diet in the "undisturbed" Biosphere 
Reserve 01 Calakmul (Aranda and Sanchez-Cordero 1996), but again the number 
01 scats utilized was very small (N = 15) and deer prelerence is probably an 
artilact 01 the methodology used because the authors were nat able to differentiate 
hair remains 01 brocket (Mazama americana) and white-tailed (Odocoi/eus 
virginianus) deer. We calculated the standarized niche breadth (Bs = B-1/N-1, 
Colwell and Futuyma 1971) lor this area (0.35) with comparable results to Florida 
(0.37), Brazil (0.36) and Chile (0.34). 
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In the tropical rainlorest 01 Costa Rica (Chinchilla 1994), pumas were feeding 
mainly on mammals, including tropical porcupine (Sphiggurus [CoenduJ mexicanus) 
and spiny tailed-rats fEchymidael. primates (A/ouatra pal!iata, Ate/es geoffrovi and 
Cebus capucinusl, brocket deer and iguanas. Sample size again was small (n = 
11 L and data were not available to perlorm any further analysis. 

According to Crawshaw (1995) pumas at Iguazu National Park, Brazil, are using 
prey 01 en average 01 10.8 kg where deer (Mazama sPP) and pece aries ITayassu 
spp) constituta the majority 01 the dieto 

Pumas in the Paraguayan Chaco (Tabar er al. 1997) are leeding on at least 16 
prey items, where three species: Mazama gouazoubíra, and peccaries accounted 
for 43% of the biomass consumed, but only 21 % of the relative frequency of prey 
ítems. Pumas seem to use a diversa array of prey in this area. This is the only 
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tropical study with a large sample size IN = 95). and standardized ni che breadth 
was 0.68 (the most diverse found so far). MVPW for this study was 1.48 kg, not 
different from most tropical studies. 

A correlation analysis between 14 studies ot food habits showed that MVPW is 
related to the number of scats per study (r'= 0.69, df= 13, p<0.05). When more 
representative samples from tropical areas exist, a more definite conclusion will be 
drawn on how pumas are using their trophic resources and will help explain if 
jaguars have an influence on the diet of pumas. 

Kili rates 
Several authors have attempted to estimate kili rate of prey species by puma (See 

Anderson 1983). Anderson (1983) points out problems in assessing the numbers 
of large prey killed in North America, these numbers varied from 12 to 91 
individualslpuma on ayear basis. Daily food intake range from 1.6 to 5.5 kg of 
meat (Hornocker 1970, Robinette el al. 1959, Shaw 1977, Ackerman el al. 1986). 
Ackerman el al. (1986) predict that a kili should occur between 8- 17 days for a 
resident adult, and each 3.3 days for a female with 3 large kittens. 

Harrison (1989) intensively followed a couple of temales and determined a 
predation rate of 1 ungulate every 3.3 to 10 days. A factor not really stressed in 
most predation rate studies is the impact of scavenging. Harrison (1989) 
demonstrated that areas subject to coyotes (Canis lalrans) control reduced 
predation rates almost by half, this effect is probably more evident where complete 
carnivore assemblage are still present such as Glacier National Park (Montana, 
United States) or Yellowstone National Park (Wyoming, United States), or Manu 
National Park (Peru). 

Population characteristics 
As with many other species of carnivores, especially the lelid lamily, population 

parameters are characterized by low numbers ranging over large areas 
(Schonewald-Cox er al. 1991). A typical puma population consists 01 male and 
female adult resident animal s, juveniles, and transients. Within this classilication 
the adult cohort can be divided into resident animals with are a attachment and 
offspring production, and resident animals attached to an area without 
reproductive events. Adult resident sex ratios recorded lor the cold desert of Utah 
(1 :2, Lindzey er al. 1994), the mountains of Wyoming (1 :3, Logan el al, .1986) or 
the mountains 01 Idaho (1:2 Seidensticker el al. 1973, Lopez-Gonzalez in reviewl. 
are fairly similar. 
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Although breeding season may occur throughout the year, there seems to be 
, reproductive peaks, Most Florida parturition events are reported between March 

and July (Maehr et al. 1991). For Utah and Nevada most events are recorded Irom 
June to October (Lindzey et al. 1994, Robinette et al. 19611. In Alberta (Canada) 
most births were associated with summer months (Ross and Jalkotzy 1992). 

Human related mortality occurs also in non-hunted populations (Beier and Garrett 
1993, Maehr et al. 1991) where highway collision was the most commonly 
documented cause lar both studies. In Florida this cause 01 mortality averaged 
17.2% 01 the total population. The natural causes 01 mortality range Irom 
congenital delects, rabies (Roelke 1990), injuries during prey capture IRoss et al. 
1995). and parasitism (Maehr et al. 1991 a, Sweanor 1990). Intraspecilic 
aggression was the most important cause 01 mortality in a non-hunted population 
01 New Mexico (Logan et al. 1996). 

Population turnover in the puma has been characterized as low, and recently a 
13-year cycle, dependent upon mule deer and climatic characteristics has been 
proposed ISmallwood 1994). 

Social Organization 
Puma social organization is similar to most solitary lelid species 01 the world (see 

Sandell 1989 and relerences therein). One male home range overlaps up to four 
females, variations from one to four have been described throughout its range. 
Female home range can be exclusive INeil et al. 1987) or overlapping (Anderson 
el al. 1992). 

Pumas under extensive harvest are not able to recover normal population levels 
if adult resident extraction is larger than natural mortality, and it will take longer 
to recover if >25% of the population is removed on two or three consecutive 
years (Lindzey et al. 1992, Logan et al. 1996). 

Home range 
Home range size in pumas is quite variable, ranging from 32 to 1148 km' (Nowell 

and Jackson 1996, Maehr et al. 1992). the largest home ranges are for deserts 
IHemker et al. 1984, McBride 1976, Sweanor 1990) and fragmented environments 
of Florida (Maehr et al. 1991 a, 1992). The smallest home ranges are for the boreal 
forests in Canada (Spreadbury et al. 1996), Mediterranean California (Padley 1990) 
and the tropical rain forests of Belize IRabinowitz and Nottingham 1986). Factors 
aftecting the size of the area are related to sex and prey abundance IDixon 1981, 
Currier 1983, Sandell 1989). This is especially important when assessing current 
rates of habitat transformation and loss. Maehr et al. 11991 a) atributes the large 
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home range 01 a resident male (1182 km') to habitat loss and Iragmentation in 
southern Florida. Padley's study (1 990) took place in a Iragmented area 01 
Calilornia, and results Irom this study differ with those 01 Maehr et al. (1992) by 
a 10 lold. Lopez-Gonzalez (1994) presents results lar a hunted population in a 
Iragmented environment Irom Idaho (Mean = 62 km') where patchiness and prey 
abundance seems to be responsible lor the small size 01 the home ranges but 
behavior in this area is different Irom the other two studies on Iragmented 
ecosystems. Rabinowitz and Nottingham (1986), using puma pugmarks, calculated 
a home range 01 10 km'. 

Densities 
The number 01 pumas per area unit (usually # adult ind./ 100 km') varies with 

latitud e and productivity 01 the system. Lower densities have been recorded lor the 
cold deserts 01 Utah in North America (0.3-0.5/100 km', Hemker et al. 1984). The 
highest densities are recorded lor a protected area 01 Patagonia with 7 animalsl 
100 km' (Johnson et al. in press), and lor the Sierra Nevada with 7.8 ind/l 00 km' 
(Steger 1988). A long term study in New Mexico, United States showed that under 
lull protection the adult density was 2 ind/l00 km' (Logan et al. 1996). An 
ongoing study in a tropical dry lorest 01 the Pacilic coast 01 Mexico has lound a 
density 01 3-4 animals 1100 km' (Nuñez and Miller 1997). Crawshaw and Quigley 
(unpubl. data) calculated 4.4 animals per 100 km' on the Brazilian Pantana!. 
Eisenberg et al. (1981) calculated a density 01 2 animals per 100 km' for the 
Venezuelan Llanos. 

Lower densities have been atributed to low numbers 01 prey (Hemker et al. 
1984). and high densities when carrying capacity is reached (4/100 km', Shaw 
1989). No evident pattern is present either on latitud e or longitude, or Irom 
protected areas or Iragmented ones; the differences obtained between or within 
studies may be due to effective population sampling and the techniques used lor 
this purpose (Nowell and Jackson 1996). 

Parasites 
Pumas are almost free 01 ectoparasites, problably due to solitary nature, low 

densities, and mobile habits (Currier 1983). Young and Goldman (1946) lound 
Ileas (Arctopsylla setosa) , ticks (Dermacentor variabilis, Ixodes ricinus, and l. 
cookei and lrom South America, Amblyomma cajennense. Boophilus microplus. 
and Dermacentor cyaniventris) , and Iice (Trichodectes felis). Internal parasites are 
tapeworms (Taenia omissa) , flukes (Heterophyes heterophyes) and nematodes 
(Trichinella spiralis) (Currier 1983). In Central Anmerica (Belize and Costa Rica). 
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coprological parasites of pumas are trematods (Paragonimus sp.), nematods 
,IStringylida, Toxocara cati, and CapiJlaria sp.), protolOa IHammondia parda"s, 
Giardia cati), and amebas (Entamoeba sp. and Retortamonas sp.; Patton et al. 
1 986, Saenz-Jimenez 1 996). Diseases known to affect pumas are anthrax, 
arthritis, feline panleukopenia, mange, piroplasmosis, and rabies (Currier 1983). 

Behavior 
Pumas can be active at any time of the day (Redford and Eisenberg 1992), but 

with a strong crepuscular activity present through its distributional range (Beier et 
al. 1995, Van Dyke et al. 1986, Lopez·Gonzalez 1994, Lopez·Gonzalez et al. 
1996), the color of the pelage has been associated to diurnal activity and the trend 
of nocturnal activity is considered a result of human related interactions. Travel 
bouts are more frequent during the night (Beier et al. 1995, Lopez-Gonzalez 1994, 
Nuñez and Mil/er 1997). Traveling distances during 24 h range from ,1 to 55 km, 
differences between sites are attributed to low cover and high heat incidence (i.e. 
deserts, 5weanor 1990), natural and agricultural patchiness (Beier et al. 1995, 
López-González 1994), hunting behavior (Beier et al. 1995, Maehr et al. 1989a), 
and levels of human habituation (Ruth 1990). Distances traveled per sex are larger 
for males than for females (Beier et al. 1995, López-González 1994, unpub/. data, 
Seidensticker et al. 1973). 

Female Florida panther activity after parturition showed a reduction in home 
range size use, and activity pattern was highest between 1600 and 2400 h; 
absence from the den increased as kittens aged (Maehr et al. 1989). Den 
characteristics play an important role in protecting young defenseless kittens from 
thermal maxima (Shaw 1989), and they effectively moderate ambient temperatures 
(Bleich et al. 1996). Dens are usual/y associated with thickets and canyon bottoms 
to potential/y avoid predator detection (Beier et al. 1995, Bleich et al. 1996). 

Marking behavior has been related to home range maintenance, between and 
within sexes. Scrapes and scats are used to designate boundaries or overlap areas 
(Seidensticker et al. 1973, Sweanor 1990). 

The puma hunting behavior is similar to that of many cat species, and several 
steps are recognized. Prey is detected through hearing and sight, Ihen the puma 
approaches ils prey by crouched walking al very reduced speed. Final/ya short 
chase ends, if successful, with a bite on the nape for smal/ prey and neck breaking 
for larger prey (Branch 1995, Robinette et al, 1959, Wilson 1984). Pumas have 
been observed kil/ing black-tailed deer (Odoeoileus hemionus columbianus, Wade 
1929), goats (Capra hireus, Young and Goldman 1946), and collared peccaries 
(Tayassu tajaeu, Van Pelt 1977). The puma hunting behavior on vizcachas 
(Lagostomus maxímus) was observed in Argentina (Branch 1995) with an adult 
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puma hiding behind a creosote bush ¡Larrea divaricata) then waiting until the 
vizcacha was closer and separated Irom the group belore springing lrom a distance 
01 10m. The puma held it with its lorepaws until killing it with a nape bite. 
Hunting attemps observed in this study ended with a 10% success ratio. 

Pumas have been recorded vocalizing whi)e pursuing and killing black-tailed deer 
in Calilornia (Smallwood 1993). Pursuit lasting between 20-30 min with intermitent 
vocalizations at intervals 01 S; 5 mino Smallwood related vocalizations as arare 
behavior associated with providing extra time to successlully accomplish prey 
capture by Ireezing so me animals and/or conlusing them cued by one or a 
combination 01 specilic circumstances the predator encounters at the initiation 01 
a pursuit. 

Kills are usually dragged and stashed under trees, dense thickets or ledges (Beier 
et al. 1995). Large prey items are usually buried under leaves and dirt to keep 
them Irom scavengers (Hornocker 1970, Shaw 1979). Smaller prey are known to 
have been dragged into a repeatedly used cache site (Branch 1995). Larder 
hoarding behavior was observed in Montana, USA where a puma killed a bighorn 
sheep (Ovis canadensis), and two mule deer (Odocoileus "emionus, a doe and a 
buck); the puma bed was located 4 and 3.5 m away Irom the carcasses (Holt 
1994). 

Recorded instances 01 injuries sustained by pumas during predation 01 elk 
(Cervus elaphus)and mule deer are reported by several researchers (Brown et al. 
1988, Hornocker 1970, Lindzey 1987). Ross et al. (1995) described deaths 01 lour 
radio-collared pumas that were related to prey capture, and concluded that it can 
be a signilicant source 01 mortality lor a population (27 %). Injuries are more 
prevalent in young inexperienced or old and not socially established pumas. 

Interspecific predator relations 
The puma, throughout its range is sympatric with a variety 01 larger and smaller 

carnivores. In North America (Canada and the United States) the species is 
sympatric with two or three larger predators, namely wolves (Canis lupus), grizzly 
(Ursus aretos horribilis) and black (Ursus americanus) bears. Interactions between 
these and other predator species have just recently begun to be acknowledged and 
therelore little quantilied inlormation exists. 

Puma and grizzly bear interaction in Montana (Ruth and Hornocker 1996) have 
yield information regardin9 the dominance of grizzly bears over the puma. This is 
partially explained by the larger size and non hibernating habits 01 male bears, that 
resulted in den linding and killing 01 puma kittens reducing population recruitment. 
In the same area, wolves and grizzly bears are known to chase pumas away Irom 
their kills and tree them, although the study is not finished and the results are 
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preliminary, this eould potentially beeome a lactor inlluencing the physical 
,condition and survival 01 lemales with kittens, due to a reduced lood intake limited 
both by bears and wolves. 

In Mesoamerica and tropical South America the puma is sympatric with the 
jaguar (Panthera onca). And several authors have stated the dominance 01 the 
latter over the puma. In su eh instances jaguars are considerably larger in size than 
pumas, with some size overlap between lemale jaguars and both sexes 01 the 
puma (Crawshaw and Quigley 1991, Emmons 1 987, Schaller and Crawshaw 
1 980). Crawshaw and Quigley (1991) recorded jaguars encountering and killing 
pumas. Nevertheless where the jaguar reaches its distributionallimits, pumas can 
be larger than jaguars (Allen 1906, B. Miller and C.A. Lopez-Gonzalez pers. obseL) 
as a result, competition could be more apparent in these areas. Mean dietary niche 
breadth lor both species is lairly similar but mean vertebrate prey weight is twice 
as large lor the jaguar (Oliveira 1994). 

An allometric study on Neotropical cats (Kiltie 1984). using body mass, body 
length, relative maximum bite lorce and relative maximum gape, suggests that 
competitive charaeter displacement is a possible explanation lor the constant ratios 
in maximum gape differentiating and therefore allowing coexistence between 
jaguars, pumas, ocelots (Leopardus pardalis), and the lunctionally identical margay 
(Leopardus weídiJ)and jaguarundi (Herpaílurus yaguaroundtl. The puma is usually 
dominant over smaller carnivores, preying upon them and in some instances they 
can become important lood items 01 its diet, lor example the raccoon (Procyon 
lotor, Maehr et al. 1990), bobcat (Lynx rufus, Lopez-González 1994, Koehler and 
Hornocker 1991). and the ocelot (C.A. Lopez-Gonzalez unpublished data). 

Jorgenson and Redlord (1993) in a comparative study 01 lood habits between 
pumas, jaguars, and subsistence hunters, lound considerable overlap among major 
mammalian taxa used by the three species. Humans do not partition resources 
with the other predator species in order to coexist, therelore where pumas and 
jaguars are sympatric with human hunters, the big cat populations may decline as 
a result 01 interlerence competition occurying in the Neotropics and perhaps other 
rural areas 01 Latin America. 

Puma as a keystone species 
The role 01 large carnivore in the ecosystem is still unclear, as two main 

tendencies existo One supports the classical keystone species concept, where the 
species play an essential role within the system and whose activities are critical 
to the maintenance 01 entire communities and/or as a major depressor 01 prey 
species (Paine 1966, 1969). As a consequence 01 such depressing action they 
have a directional effect on the plant community, namely regeneration and/or 
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relorestation (Terborgh 19901. On Ihe olher hand we have the trend where Ihe 
presence or absenee of top predators withín the system would not alter the 
outcome 01 such system (Wríght er al. 1994). 

Wright er al. (1994) studying the possible elleets 01 laek of predators al Barro 
Colorado Island tested for differences 01 prey den sities with and wíthout large 
lelids and failed to support the hypothesis that lelids control prey abundan ce, bul 
they stiJl recognize the lack 01 suffíei"nt information. 

However 01'1 temperate ecosystems there. is some evidence supporting Ihe 
keystone hypothasis. SpecjfjeaJly jn the great basin desert, Berger and Wehausen 
(19911 describad theellaets 01 human disruption in the "natural" community. They 
used historieal, and anthropological data to reconstruct the expansion of mule deer 
(Odoeoifeus hemionus) and the consequent foJlow up by the puma. Ineorporation 
of these two species to the system was determined by the translormation 01 
extensive areas 01 grass jnto a forb and shrub dominated environment more 
sultable lor deer, pumas, and reciproeally other species. This experience could 
explain and partially refleet the grest djstributjon of pumas in areas where they 
otherwise would not be suited to existo A elear example is Joshua Tree National 
Park (California, United Stetes) where ¡solation and laek 01 proper lood and ca ver 
far deer prevents the existenee of the lormer and a1so seems to limit pumas. 

Survey and Census Methods 
As we hava seen through this manuscript, dillerenees in methodology (and 

sample size) are possibly aceountable for the variability observad in lood habits, 
dens;ties, or home range size. Capture re capture methodology yields the best 
results to estimate populatlon numbers, but Is expensive and time eonsuming 
(Logan et al. 1996). Traek surveys ha ve bean tested to datect population !rends, 
and haya proven not to perform aceurately ¡Seier and Cunnlngham 1996). 
Identifieation of individual pumas using a multivariate analysls of paw 
measurements yielded positive results, yet the population studied was unknown, 
therefore the results are of Ilmited use until tested with a control set 01 animals 
(Fitzhugh and Smallwood 1995). No method is Iree 01 límitatlon but a standard 
uniformity protoeol should be assessed by puma resaarehers to make comparisons, 
between and within sites, through time and space. 

PROTECTION STATUS 
The puma has different elassifieations under several international agencies. The 

International Union for Conservatíon of Nature ¡¡UCNI considers the species as 
common and less vulnerable, with the lowest eonservation priority 01'1 a global 
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scale (Nowell and Jackson 1996). Nevertheless the regíonal or local sítuation has 
¡particular situations. 

The species ís listed under Appendix 11 01 the Convention 01 Internatíonal Trade 
on Endangered Species (GITES), Puma conc%r coryi, P. c.costaricensis and P. c. 
cougar are listed under Appendix 1. 

The Florida panther (Puma conc%r cory/l is the only subspecíes with an extant 
populatíon in the eastern Uníted States (Currier 1983, Maehr 1991). The eastern 
cougar (Puma conc%r cougarl ís also protected by the United States Endangered 
Species Act (1973). The status 01 this subspecíes is currently under debate, and 
the increasíng number 01 reports in the Maritíme Provínces, New Brunswick, 
Ontarío, and Vermont (Cumberland and Dempsey 1994, Stocek 1995, Nail Peck 
Ontarío Mínistry 01 Natural Rsources, Pers. Com.) could be related to a remnant 
population ín eastern Canada and/or the spread and subsequent migratíon 01 
western cougars via Ganada's less populated terrítoríes, but not enough samples 
01 animals or reliable spoor are present to determine whích may be the leadíng 
hypothesis. 

Huntíng 01 pumas is prohibíted troughout South Ameríca with the exception 01 
Peru. In Central America the species is protected except in El Salvador, and this 
country currently states the species to be almost extínct. Regulated hunting exists 
in Ganada, Mexico, United States, and Peru. No legal protection is present at 
Ecuador, El Salvador and Guyana (Nowell and Jackson 1996 and relerences 
therein). Huntíng regulatíon lor Ganada and the western United States is gíven by 
partícular needs 01 State or Terrítory. Mexico hunting regulatíon ís given on a 
permít basis per State, but no scientilic studíes or surveys accompany it. 

CONCLUSIONS 
The puma, although one 01 the better studíed leline species 01 the world, still 

presents many research, management and conservation challenges, especially lor 
central American and South Amerícan countríes, where hardly anythíng is known 
about the specíes. Research emphasis should be aimed to develop survey and 
census techniques that are cost effective and easily replicated through time and 
space. 
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