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ABSTRACT: We investigated abundance and activity patterns of the margay (Leopardus wiedii) 
via remote camera-trapping at Wildsumaco Wildlife Sanctuary, a new preserve located near 
Sumaco National Park, in the eastern Andean foothills of Ecuador. We recorded 85 capture 
events and ten individuals, including one juvenile, over a total of 3220 camera-trap nights. 
Activity was mostly nocturnal and we found no difference in abundance between primary and 
secondary forest. Our capture rate (2.64 captures/100 camera-trap nights) indicates a high 
abundance of margays in the region. The site lies within a matrix of agricultural lands and 
the high abundance and seasonal occurrence data seem to suggest that while one or two 
females may occupy the area permanently, most margays likely use the site as a corridor. 
Continued deforestation and habitat alteration pose a serious threat to the margays of the 
region. The data we present here suggest that an unusually high abundance of margays 
occur at the site, making it an important area for continued research and conservation efforts.

RESUMEN: Abundancia y patrones de actividad del margay (Leopardus wiedii) en un 
sitio de elevación media en los Andes Orientales de Ecuador. Hemos investigado la 
abundancia y los patrones de actividad del margay o tigrillo (Leopardus wiedii) a través de 
cámaras-trampa remotas en el Santuario de Vida Silvestre Wildsumaco, una nueva reserva 
situada cerca del Parque Nacional Sumaco, en las estribaciones orientales de los Andes del 
Ecuador. Se registraron 85 capturas de diez individuos, incluyendo un individuo juvenil, tras 
un total de 3.220 trampas noche. La actividad registrada fue principalmente nocturna y no 
encontramos diferencias en la abundancia entre bosque primario y secundario. Nuestra tasa 
de captura (2.64 capturas/100 trampas noche) indica una gran abundancia de tigrillos en la 
región. El sitio se encuentra dentro de una matriz de tierras agrícolas, y la frecuencia de 
registros y la ocurrencia estacional parecen sugerir que, si bien una o dos hembras pueden 
ocupar el área de forma permanente, es probable que la mayoría de los tigrillos utilice el 
sitio como un corredor. La persistente deforestación y la alteración del hábitat representan 
una amenaza grave para los tigrillos en la región. Los datos que aquí presentamos indican 
una abundancia anormalmente alta de tigrillos en esta zona, por lo que esta constituye 
un área importante para continuar con la investigación y los esfuerzos de conservación.
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INTRODUCTION

The margay (Leopardus weidii), one of the 
least known Neotropical felids, is listed as 
Globally Near Threatened by the International 
Union for Conservation of Nature (IUCN) and 
recent findings suggest that margays may be 
less abundant than previously thought (Payan 
et al., 2008). Despite their large geographic 
distribution (central Mexico to Uruguay; Fig. 
1), the margay often occurs at low densities 
(i.e., ≤ 5 individuals/100 km2; de Oliveira, 
1998). This species is primarily associated 
with dense forest habitats; however, margay 
populations have also been observed to extend 
into more disturbed forests and near human 
settlements (de Oliveira, 1998). Margays are 
capable of hunting prey in the trees and pos-
sess morphological adaptations associated with 
this foraging strategy, such as their distinctive 
long tail and hind foot that can both pronate 
and supinate, allowing them to climb down 
trees head first (Eisenberg, 1989; de Oliveira, 
1998; Calleia et al., 2009). Despite these 

specializations, margays also move along the 
ground frequently, and, accordingly, their diet 
consists of both arboreal and terrestrial animals 
(Emmons and Feer, 1990; de Oliveira, 1998). 
The margay has a more generalized diet than 
that of other small Central and South American 
cats, such as the ocelot (Leopardus pardalis) 
and oncilla (Leopardus tigrinus); it consumes 
a wide variety of small vertebrates, including 
arboreal mammals and birds, as well as fruit 
(Konecny, 1989; Wang, 2002). The margay’s 
ability to move and hunt efficiently both 
throughout the forest canopy and along the 
ground allows this species to occupy an unusual 
and important niche within Neotropical com-
munities (Di Bitetti et al., 2010). Deforestation, 
habitat fragmentation, and poaching all pose 
threats to remaining margay populations (Payan 
et al., 2008), yet it is difficult to construct 
effective management plans when so little is 
known about the natural history of this species.

The margay’s elusive behavior, sparse occur-
rence throughout its distribution, and apparent 
preference for dense primary forest habitats 

Fig. 1. Location of Wildsumaco Wildlife Sanctuary and Sumaco Napo-Galeras National Park, Ecuador (A), and geographic 
distribution of the margay (B). The sanctuary (indicated by star) is located at an elevation of approximately 1400 m in 
the eastern foothills of the Andes, southeast of Sumaco Volcano. 
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make it a challenging species to study, and 
as a result, many aspects of its activity and 
movement patterns remain poorly documented. 
Traditional studies of carnivore activity patterns 
typically involved highly invasive procedures, 
including capture, sedation, and attachment 
of detection devices to individuals. These 
procedures often place significant stress on 
the animals, and may potentially change the 
very behaviors researchers are attempting to 
study (Powell and Proulx, 2003). Alternatively, 
non-invasive sampling methods have also 
been used to study carnivores. In particular, 
scat and track surveys, which minimize dis-
ruption to both the environment and natural 
behavior patterns of the focal species, have 
been widely used (Heinemeyer et al., 2008). 
These sampling regimes involve significant 
limitations, however, because both scat and 
tracks are often difficult to locate and are 
quickly degraded in dense, wet habitats, such 
as tropical forest (Foresman and Pearson, 
1998). Recently, major advances in technology 
have allowed researchers to survey wildlife 
populations using remote cameras (Karanth 
1995; Trolle and Kery, 2003; Kelly and Holub, 
2008). These “camera-trapping” surveys have 
been used to successfully study a variety of 
Neotropical felids, including jaguars (Panthera 
onca; Wallace et al., 2003; Silver et al., 2004), 
ocelots (Leopardus pardalis; Di Bitetti et al. 
2006; Maffei and Noss, 2008), pumas (Puma 
concolor; Kelly et al., 2008), and Geoffroy’s 
cats (Leopardus geoffroyi; Cuellar et al., 2006). 
Camera-trapping methods are especially useful 
for studying species with prominent diagnostic 
features, such as the spotted coat of the margay, 
because each individual bears distinctive and 
unique markings. As such, individuals can be 
identified and be monitored without the need 
to artificially tag or mark the subject animals.

In order to obtain basic data on margays in 
the eastern foothills of the Andes, we conducted 
camera-trapping surveys at the Wildsumaco 
Wildlife Sanctuary in Ecuador from December 
2008 to July 2010. We used digital photographs 
obtained from camera-traps to (1) identify indi-
vidual margays; (2) estimate relative abundance 
of margays; and (3) document habitat usage, 
activity patterns and residence time.

METHODS

Study Site
Wildsumaco Wildlife Sanctuary (hereafter WWS) 
is located on the eastern slopes of the Andes in 
Ecuador (1400 m elevation; 00° 41.250’ S, 77° 
36.049’ W; Fig. 1). The sanctuary and its associated 
non-profit Río Pucuno Foundation were established 
in 2007 to protect high-quality forested habitats in 
the area and discourage further deforestation. As part 
of the mission of the foundation, several parcels of 
land have been purchased. The sanctuary itself is 
approximately 400 hectares in size and comprises 
eight parcels of land, all of which are near to, 
although not always contiguous with, one another. 
The sanctuary intermingles with agricultural lands 
consisting of fields of naranjilla (Solanum quitoense), 
a popular fruit used for juice, and pasture land 
for domestic cattle, as well as both primary and 
secondary forests.

Camera Sampling Method
We used 12 Reconyx (Holmen, Wisconsin) Rapid-
fire RC55 cameras with an infrared sensor set to 
run continuously at each station. Each image was 
individually time stamped and dated. As this was 
an initial survey, we established a sampling regime 
aimed at maximizing the probability of capture. 
Cameras were placed throughout a 5 km2 sampling 
area, typically near human or game trails, and moved 
approximately every 12-16 weeks in order to cover 
both primary and secondary forest. Distance among 
cameras varied, but was always greater than 200 m. 
In addition we used only one camera per trapping 
station and cameras were positioned one meter or 
less off the ground. Our study consisted of a total 
of 3220 camera-trap nights and two main sampling 
periods: December 2008 through July 2009 (Period 
1) and November 2009 through July 2010 (Period 
2; see Table 1 for sampling details). Each camera 
remained at a station for a minimum of 22 nights 
and a maximum of 113 nights (average of 73 nights).

Analyses
Margays were easily distinguished from other felids, 
including ocelots, by their proportionately long tails 
(Eisenberg, 1989); we had several images for each 
capture event, and we examined the ratio of the 
tail to hind leg length to verify that each capture 
was indeed a margay. Two of the authors (ENV 
and AMH) separately examined images for indi-
vidual identifications; we independently identified 
individuals using distinguishing markings, such as 
stripes, spots and tail bands (Fig. 2). This method 
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Table 1
Camera sampling dates and habitat types for investigating margays at Wildsumaco Wildlife Sanctuary, Ecuador.

Sampling Period Dates Camera 
Locations 

Number of
Cameras/Night

in Primary Forest

Number of 
Cameras/Night

in Secondary Forest

Total Camera-trap 
Nights

Period 1 Dec 08 - July 09 24 19/1957 5/355 2312

Period 2 Nov 09 - Jan 10,
May 10 - July 10 22 3/189 19/719 908

     3220 

Fig. 2. Margay coat patterns are unique for individuals 
and can be used to identify recapture events. (A) Four 
different individuals. B) The same individual (Female 2) 
photographed on three separate occasions. Yellow ovals in 
B highlight a unique Y-shaped marking running laterally 
on the left side of Female 2. 

has been used for other patterned Neotropical felids 
like ocelots and jaguars (see Trolle and Kery, 2003; 
Silver et al., 2004). In all but one case (a juvenile) 
we were able to determine the sex of an individual 
based on the presence or absence of testes. Juve-
niles were determined based on size and if they 
were photographed following an adult female on 
camera. Despite using a single camera per station, 
we typically obtained multiple photographs of each 

individual during a single capture event (i.e., mar-
gays would turn in front of the camera allowing for 
analysis of both sides of the animal, but see results 
for more details). This allowed us to determine the 
number of unique margays observed during the 
study, as well as the sex of all adult individuals.

We used temporal data to reconstruct individual 
residence time at the sanctuary and overall margay 
activity patterns. For activity patterns we calculated 
the absolute number of captures occurring during 
hourly intervals. Sunrise and sunset occur approxi-
mately 12 hours apart, at 06:00 and 18:00 hours.

We estimated abundance indirectly by calculat-
ing capture rates (number of margay captures/ 100 
camera-trap nights). A “capture” was defined as an 
independent photographic event (typically contain-
ing a series of photographs), occurring at least 0.5 
hours apart from any other such event. We calculated 
capture rates for each sampling period and compared 
margay counts (number of captures) with a Poisson 
test to see if captures differed significantly between 
sampling periods. We also calculated the capture 
rate for the entire study period. To ascertain habitat 
usage by margays, we compared captures between 
the two habitats using a Poisson test. All Poisson 
tests were done with ProcGenmod in SAS (SAS 
Institute, 2003). 

RESULTS
A total of 85 separate captures were recorded 
over the entire study period. From these photo-
graphs, we identified 10 individuals (2 males, 
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7 females, and one ju-
venile of undetermined 
sex; Table 2). On av-
erage, an individual 
margay was captured 
7.5 times (range 1-17 
captures). Monthly data 
suggest a high turnover 
rate at the site (Fig. 3); 
for example, only one 
female (F2) was photographed throughout the 
study period, and one of the two males (M2) 
was only captured twice over the whole dura-
tion of the study, both times within the same 
month and on the same camera. Temporal activ-
ity patterns were almost exclusively nocturnal, 
with peaks of activity between 01:00-03:00 and 
22:00-00:00 hours (Fig. 4). Only 3 capture 
events were between 07:00 and 17:00 hours.

Capture rates did not significantly differ 
between the two survey periods (Period 1 = 
2.29 captures/100 camera-trap nights, Period 2 
= 3.52 captures/100 camera-trap nights; Pois-
son Test χ2 = 3.54, p = 0.0599). Therefore, we 
combined the data and estimated an overall 

capture rate for the study of 2.64 captures/100 
camera-trap nights. In total, primary and sec-
ondary forests were surveyed for 2146 and 
1074 camera-trap nights, respectively. Capture 
rates were not significantly different between 
the two habitats (primary forest = 2.52 cap-
tures/100 camera-trap nights, secondary forest 
= 2.70 captures/100 camera-trap nights; Poisson 
Test, χ2 = 0.37, p = 0.545).

DISCUSSION

Our survey of margays resulted in 85 sepa-
rate capture events of 10 individuals over the 
course of 3220 trap nights. These are the first 

Table 2
Camera-trap capture data for individual margays at Wildsumaco Wildlife Sanctuary, Ecuador.

Margay Sex Images of Both 
Sides (Y/N) Number of Captures Number of Stations

Captures
in Primary/Secondary 

Forest
M1 Male Y 15 9 14/1
M2 Male N 2 1 0/2
F1 Female Y 13 9 12/1
F2 Female Y 17 8 17/0
F3 Female Y 4 4 2/2
F4 Female N 3 2 0/3

JV1 Unknown N 2 1 0/2
F5 Female Y 15 7 0/15
F6 Female Y 3 3 0/3
F7 Female Y 1 1 1/0

Fig. 3. Monthly occurrence 
of individual margays (grey 
bars) at Wildsumaco Wildlife 
Sanctuary, Ecuador over a 
two year period (Dark bars 
indicate periods in which no 
sampling was conducted).
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demographic and temporal data reported for 
margays in the eastern foothills of the Andes. 
Our data suggest that a few males and several 
females typically occupy the reserve at any 
given time. Males at our site likely hold ter-
ritories from which same sex individuals are 
excluded; yet both males and females appear 
to tolerate overlapping spatial occupancy with 
additional females. In most felids males will 
occupy a territory in which several females 
reside (Emmons, 1988; Di Bitetti et al., 2006); 
this also may be the case with the margays 
at our site. Of all of the margays recorded, 
Females 1 and 2 appeared to share the site 
for the longest period of time, with sightings 
of each of them made at the site for at least 5 
consecutive months. The temporal dominance 
of the two females at the site indicates that this 
population may consist of a mix of resident 
and transient individuals, or that it may overlap 
only slightly with the territorial borders of the 
less-frequently captured individuals. Telemetry 
data or GPS tracking would be required to 
elucidate detailed information on movement 
patterns and spatial relationships among indi-
viduals at Wildsumaco.

The total abundance of margays detected 
within a given month appeared to vary season-
ally, peaking in the spring and summer rainy 
season (June-July). The highest number of mar-
gays detected at WWS within a given month 
was four, during June 2010. This is the height 
of the rainy season at WWS. Furthermore, 
during November, one of the driest months 
of 2009 (unpubl. data), only one individual 
was recorded. Although slightly speculative at 

this stage, our data suggest that resource abun-
dance related to rainfall may be an important 
factor influencing margay density at WWS. 
Alternatively, studies in captive populations 
have shown that margay sperm production 
increases in summer months (Morais et al., 
2002); therefore, it also might be possible that 
courtship activity increases during the months 
of December, January and February resulting 
in more frequent camera detections. Continued 
sampling throughout the year will be needed to 
verify the possible correlation between margay 
abundance, rainfall and reproductive cycle.

Our overall capture rate of 2.64 captures/100 
camera-trap nights (capture success of 0.026%) 
suggests that WWS, and the eastern Andean 
foothills of Ecuador in general, might harbor 
a relatively high abundance of margays com-
pared to other areas. Previous camera surveys 
of margay populations elsewhere have had 
lower success rates, such as Goulart et al. 
(2009), in which margays were captured by 
cameras only 15 times in the course of 4825 
trap nights (0.003% success) covering a 30 km2 

area in Southern Brazil. Similarly, Tobler et al. 
(2008) had less than one margay capture per 
100 camera-trap nights in Peru. Other camera-
trap investigations, especially those conducted 
in areas that also have ocelots, have detected 
either few or no margays (Trolle, 2003; Maffei 
et al., 2005; Di Bitetti et al., 2010). A recent 
capture of an ocelot at our site indicates that 
ocelots do occur at WWS, but do so at low 
abundances or very infrequently, especially 
relative to margays (A. M. Hodge, unpublished 
data). The low abundance of ocelots at our 
site may reduce interspecific competition and 
allow for a greater number of margays, as has 
been suggested by other researchers (Payan 
et al., 2008; de Oliveira et al., 2010). The 
unusually high density of margays at WWS is 
likely to have an important influence on the 
overall community ecology of immediate and 
surrounding areas. Furthermore, source-sink 
dynamics are critical for maintaining healthy 
carnivore populations in areas where habitat 
destruction and hunting exist (Robinson et al., 
2010), and high-density sites such as WWS 
likely play an important role in maintaining 
regional populations by replenishing margay 

Fig. 4. Margay activity patterns based on number of 
camera-trap captures at Wildsumaco Wildlife Sanctuary, 
Ecuador.
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abundance in localities in which anthropogenic 
and environmental pressures are causing sig-
nificant attrition of margay populations. Future 
research will seek to establish whether mar-
gay activity patterns correlate, either positive 
or negatively, with those of other sympatric 
carnivores.

The high local abundance of margays we 
found at WWS may also be influenced by 
sampling; the sanctuary’s relatively small size 
(< 5 km2) and/ or configuration of the sanctuary 
within the surrounding matrix, could lead to 
overestimates of abundance if the area surveyed 
is relatively small in relation to the animal’s 
home range (Maffei and Noss, 2008). We 
do not know the home range for margays in 
the area of WWS, and estimates of the typi-
cal home range for this species vary widely, 
ranging from 1-20 km2 (Payan et al., 2008). 
Given this uncertainty, at this moment we can-
not accurately estimate margay density. Other 
studies of forest animals in South America have 
shown that protected areas can harbor elevated 
densities of some species, due to surrounding 
habitat destruction (Defler, 1981). The forested 
areas of the WWS exist as patches within a 
matrix of agricultural activities, and it appears 
that different individual margays concentrate 
their activities within these protected forested 
patches with intervening pasture land. Margays 
also may be using the sanctuary as a corridor 
to move from less favorable patches to more 
favorable ones. WWS is close to Sumaco Na-
tional Park, and it is likely that margays use the 
forested areas that connect the sanctuary and 
the park as corridors. This would be consistent 
with our observations that most individuals 
captured appeared at the site for only a short 
period of time, suggesting a transient nature 
of the margay population within the sanctuary.

We found no significant difference in capture 
rates between primary and secondary forest. 
While several studies have shown that margays 
prefer undisturbed forested habitats and appear 
to be less tolerant of habitat disturbance than 
other Neotropical felids (Emmons and Feer, 
1990; Payan et al., 2008), other studies suggest 
that margays are more tolerant of disturbance 
or that possible prey items for margays may 
be more abundant in degraded areas (Di Bitetti 

et al., 2010). At our site there was a large 
amount of variation among individuals; most 
individuals tended to be captured in either 
primary or secondary forest. Female 2, for 
example, was only captured in primary forest 
and Female 5 was only captured in secondary 
forest. While this could be an artifact of our 
sampling design, it may also be the case that 
different margays preferentially inhabit and/or 
move through different types of forest.

 Habitat alteration, primarily deforestation 
for agricultural lands, is one of the primary 
threats to remaining margay populations (Payan 
et al., 2008). Due to the relatively high rate 
of vegetation regeneration in this area of the 
tropics, even land currently in use by humans 
could revert to acceptable secondary forest or 
become corridors between areas of primary 
forest if it were allowed to recover. In contrast, 
primary forest is not easily regenerated on 
short time scales; as such, it is of especially 
high conservation priority for the sanctuary.

Although our surveys are ongoing, the data 
we collected over a two year period suggest that 
there is an unusually high abundance of mar-
gays at WWS. Furthermore, the large number 
of margays living in and moving through the 
Sanctuary may have important implications for 
margay conservation and community dynamics 
in the broader Sumaco region. Our camera-
trapping surveys at WWS are ongoing, and we 
hope to use these and additional approaches to 
further elucidate the abundance, density, and 
potential intraguild interactions of margays 
with sympatric carnivores in the foothills of 
the eastern Andes of Ecuador.
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