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ABSTRACT. This study identifies the food habits of the margay, Leopardus wiedii (Schinz, 1821), and the jaguarundi, Puma
yagouaroundi (E. Geoffroy Saint-Hilare, 1803), in the Vale do Rio Doce Natural Reserve and in the Sooretama Biological

Reserve, Espirito Santo, Brazil. We determined the diet of both species by the analysis of scats. Fecal samples were collected

from April 1995 to September 2000 and identified based on the presence of hairs that were ingested during self-groom-

ing. Scats were oven-dried and washed on a sieve, and the screened material was identified using a reference collection. Of

the 59 fecal samples examined, 30 were confirmed to be from the margay and nine of them from the jaguarundi. Mam-

mals were the most consumed items in the diet of the margay, occurring in 77% of the fecal samples, followed by birds

(53%) and reptiles (20%). Among the mammals consumed, marsupials (Didelphimorphia) were the most common item

(66%). In the diet of the jaguarundi, birds were the most consumed items and occurred in 55% of the fecal samples;

mammals and reptiles occurred in 41% and in 17% of the fecal samples, respectively. From this work we conclude that the

margay and jaguarundi fed mainly upon small vertebrates in the Vale do Rio Doce Natural Reserve and in the Sooretama

Biological Reserve. Although sample sizes are therefore insufficient for quantitative comparisons, margays prey more fre-

quently upon arboricolous mammals than jaguarundis, which in turn prey more frequently upon birds and reptiles than

margays. This seems to reflect a larger pattern throughout their geographic range.
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Many studies indicate that some predators have the po-
tential to strongly structure communities (TErBOrRGH 1992,
TerBORGH et al. 1999). However, these predators represent large
top carnivores in relatively simple systems, and most carni-
vores are neither large nor apex predators. The ecological role
of mesocarnivores (mid-sized carnivores) in structuring com-
munities is especially relevant in the context of terrestrial eco-
systems conservation (TersorGH et al. 2001, GITTLEMAN & GOMPPER
2005). The importance of small and mid-sized carnivores can
be assessed at two levels: the role assumed by these predators
when they are de facto top carnivores and the importance of
these predators within communities that also contain large top
carnivores. Because carnivore communities are strongly influ-
enced by intraguild predation and competition, the loss of a
top predator may result in a rise and fall of some secondary
and tertiary carnivores, respectively. The consequences of these
interactions, which fundamentally involve a body-size-based
shift in trophic status of mesocarnivores from formerly sec-
ondary or tertiary predator to apex predador, can be seen
throughout the food web and in fundamental measures of

biodiversity (Crooks & Sourt 1999). Mesocarnivores make up
the majority of the species in the order Carnivora, but our
understanding of their ecology is superficial (GirtLEMAN &
GowmprpErR 2005).

The margay, Leopardus wiedii (Schinz, 1821), and the jag-
uvarundi, Puma yagouaroundi (E. Geoffroy Saint-Hilare, 1803),
are mid-sized carnivores with broad distribution in the
Neotropics and are found in a variety of habitats (OLivEIRA
1998b, Sunquist & Sunquist 2002). These two, together with two
other felids, the ocelot, Leopardus pardalis (Linnaeus, 1758) and
the oncilla, Leopardus tigrinus (Schreber, 1775), make up the
community of meso-cats of the Atlantic Rainforest.

The margay is distributed from southern Texas, United
States, to northern Uruguay and Argentina and can be more
strongly associated with forest habitats (both evergreen and
deciduous) than any other tropical American cats (OLIVEIRA
1998b, Sunaquist & Sunaquist 2002). The diet of the margay con-
sists primarily of arboreal mammals (Beese 1925, Konecny 1989,
Azevepo 1996) but MonpoLrt (1986) found a higher frequency
of terrestrial mammals.
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The jaguarundi is distributed from southern Texas, United
States, through the inter-Andean valley of Peru, to southern
Brazil and Paraguay, to the provinces of Buenos Aires and Rio
Negro in Argentina (Ouiveira 1994, Oriviira 1998a). The jagua-
rundi has been reported from several habitats, such as tropical
rainforests, tropical and subtropical forests and shrub savan-
nas (OLvelRA 1994, 1998a).

The diet of the jaguarundi consists mainly of small ro-
dents, birds, and reptiles. In Belize, mammals were the most
important item, and the cotton rat, Sigmodon hispidus Say &
Ord, 1825, was the most frequently found species in scats, fol-
lowed by small birds (Koxecny 1989). In Venezuela and south-
east of Brazil, lizards, birds and rodents were the most com-
mon items found in scats of the jaguarundi (BissaL 1986,
Monborrr 1986, Manzant & Montero-FiLno 1989). This cat has
also been observed preying on a characid fish trapped in a tem-
porary pond (Manzant & MonteRo-FiLHo 1989).

The diet description of many small felids remains largely
unknown. The aim of this study was to identify the food hab-
its of the margay and the jaguarundi in the Vale do Rio Doce
Natural Reserve and in the Sooretama Biological Reserve, in
northern Espirito Santo state (19°03’S and 40°05’W).

The Vale do Rio Doce Natural Reserve (VRDNR) has
21,800 ha and is contiguous to the Sooretama Biological Re-
serve (SBR), which has an area of 24,150 ha and is adminis-
trated by the Brazilian Environmental Agency (IBAMA). Both
conservation units constitute the largest remaining forest patch
in the state of Espirito Santo and are considered here as a single
study area.

Climate is tropical hot and humid, with an average an-
nual precipitation of 1051 mm and an average annual tem-
perature of 23°C. The predominant vegetation is tropical rain
forest of the Tertiary tablelands (“Mata de Tabuleiros”), which
is a semi-deciduous, mesophytic forest formation of the Atlan-
tic forest domain. The original vegetation of the VRDNR is typi-
cally forest (Jesus 1987). The vegetation at SBR also consists
primarily of forest, though swampy vegetation is found at the
edges of rivers and streams. The other felids of the VRDNR/SBR
include the jaguar, Panthera onca (Linnaeus, 1758); the puma,
Puma concolor (Linnaeus, 1771); the ocelot, L. pardalis; and the
oncilla, L. tigrinus.

We determined the diet of the margay and the jagua-
rundi through the collection and analysis of scats. Field collec-
tion occurred monthly from April 1995 to September 2000.
We collected all fecal samples on the roads which were later
identified as either margay or jaguarundi based on the pres-
ence of hairs that are ingested during self-grooming. We dis-
tinguished between margays and jaguarundis feces through the
cuticle pattern of the guard-hair (Quabros & MonTERO-FILHO
2006a). We prepared slides for the analysis of the guard-hair
micro-structure (Quabros & MonrteRo-FiLno 2006b). Three in-
dependent analyses of the sample under an optical microscope
(Model U-MDOB3, Olympus) were done.
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The distinction between the scats of small cats relied
solely in the identification of guard-hair. This was done be-
cause it was not always possible to record footprints next to
the samples. When footprints occurred, there was a high chance
to make an identification error. To avoid this problem, discrimi-
nation between Leopardus spp. and P. yagouaroundi was made
by differentiating the pattern of cuticular morphology. This
pattern in the jaguarundi is unique among small cats due to
the guard-hair cuticle having a broad diamond format. The
cuticular pattern of the margay guard-hair is unique among
species of Leopardus Gray, 1842 by having the standard elon-
gate petal. The cuticular pattern of the oncilla resembles a broad
petal and the one from the ocelot resembles a medium petal.

Scats were oven-dried and washed on a sieve. The
screened material, such as hair, teeth, and scales were identi-
fied using a reference collection as well as through comparison
with the material deposited at the Zoological Collection of
Museu de Biologia Professor Mello Leitdo (Santa Teresa, Espirito
Santo, Brazil). Of the 59 fecal samples examined, 30 contained
margay hair and nine contained jaguarundi hair. Twenty
samples could not be assigned by our analysis and have not
been included in the research. We analyzed the importance of
each kind of prey based on the percentage of scats that con-
tained a particular prey type (frequency of occurrence) and on
the percentage of items (percentage of occurrence).

We estimated the mean biomass of each taxon consumed
by margay. The average weight of each mammal prey consumed
was multiplied by the number of individuals found (evaluated
biomass = prey’s average weight x number of individuals in the
scats). We considered the presence of an item as a single indi-
vidual except in the case of teeth, where the minimum num-
ber of individuals was estimated from the number of teeth
found in the sample. The relative importance of each mammal
prey was expressed as a percentage in relation to the weight of
all the items. We obtained the estimated weight of prey taxa
from the literature (Emmons & Feer 1997, Fonseca et al. 1996) or
from data on species deposited in the collection of Museu de
Biologia Professor Mello Leitdo.

We found 12 items in margay fecal samples. Mammals
were the most consumed item occurring in 77% of the fecal
samples and accounting for 60% of the total items. Birds and
reptiles occurred in 29% and accounted for 10% of the total
items consumed, respectively (Tab. I). Among mammals,
Didelphimorphia was the most consumed order, with 34% of
the frequency of occurrence and the Brazilian gracile mouse
opossum, Gracilinanus microtarsus (Wagner, 1842) was found in
13% of the samples analyzed. In relation to the consumed bio-
mass, we observed that the most important item preyed by the
margay were the tapeti, Sylvilagus brasiliensis (Linnaeus, 1758);
the armadillo, Dasypus sp.; and the bare-tailed woolly opossum,
Caluromys philander (Linnaeus, 1758), although the frequency
of occurrence of these items in the fecal samples was of only 7%
for the first two species and 10% for the last one (Fig. 1).
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Table I. Diet items found in 30 samples of margay’s scats and nine samples of jaguarundi’s scats at Vale do Rio Doce Natural Reserve and
Sooretama Biological Reserve. (N) Number of occurrence in each item, (FO) frequency of occurrence, (PO) percentage of occurrence,
Mass (g) = weight, Biomass (g) = estimated biomass, (n.i.) non identified.

Margay (n = 30)

Jaguarundi (n = 9)

Iltem

N FO PO Mass (g) Biomass (g) N FO PO Mass (g) Biomass (g)
Mammalia 33 76.7 60.0 - - 5 444 4.7 - -
Didelphimorphia 19 66.3 34.5 - - 4 44.4 333 - -
Gracilinanus microtarsus 7 22.2 12.7 31 217 1 11.1 8.3 31 31
Marmosops incanus 5 16.7 9.1 64 320 1 1.1 8.3 64 64
Caluromys philander 3 10.0 5.5 170 510 1 1.1 8.3 170 170
Monodelphis americana 2 6.7 3.6 29 58 1 111 8.3 67 67
Micoureus demerarae 2 6.7 3.6 105 210 0 0 0.0 0 0
Rodentia 10 333 18.2 - - 1 1.1 8.3 - -
Rodentia n.i. 9 30.0 16.4 50 450 1 1.1 8.3 50 50
Echymidae 1 3.3 1.8 190 190 0 0 0.0 0 0
Lagomorpha 2 6.7 3.6 - - 0 0 0.0 - -
Sylvilagus brasiliensis 2 6.7 3.6 934 1868 0 0 0.0 0 0
Cingulata 2 6.7 3.6 - - 0 0 0.0 - -
Dasypus sp. 2 6.7 3.6 664 1328 0 0 0.0 0 0
Aves 16 533 29.1 - - 5 55.5 4.7 - -
Aves n.i. 16 533 29.1 - - 5 55.5 41.7 0 0
Reptilia 6 20.0 10.9 - - 2 22.2 16.7 - -
Lacertilia n.i. 2 6.7 3.6 - - 1 11.1 8.3
Squamata n.i. 4 13.3 7.3 - - 1 1.1 8.3 0 0
Total 55 100 - - 12 100 - -
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Figure 1. Percentage of total evaluated biomass and percentage of
occurrence in the items found in margay’s 30 scats at Vale do Rio
Doce Natural Reserve and Sooretama Biological Reserve.

We identified eight prey types in the fecal samples of the
jaguarundi. Birds were the most consumed items and occurred
in 55% of the fecal samples and in 41% of the total items.
Reptiles occurred in 41% and in 17% of the total items, respec-
tively (Tab. I). Among the mammals, Didelphimorphia was the
most consumed order (33% of the total items) followed by
Rodentia (8%). In relation to the mammalian biomass con-
sumed, C. philander was the most important item (Tab. I).

In Belize and in Kartabo, Guiana, the margay also con-
sumed arboreal mammals and birds (Beese 1925, Konecny 1989)
but in state of Sao Paulo, Brazil, the terrestrial mammals were
the most important items (WanG 2002). In this study, the ter-
restrial mammals were consumed in lower proportions than in
other places (Tab. II). All localities are found within the tropi-
cal forest. This may indicate an opportunistic behavior by
margays in which the more vulnerable and abundant prey are
targeted in each place.

Konecny (1989) observed a margay feeding upon a ro-
dent five meters above the ground. Xmmenez (1982) also observed
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one individual catching a guan, Penelope obscura (Hellmay,
1914), sitting two meters up in a tree and quickly disappearing
into the canopy. Azevepo (1996) observed a margay climbing a
bamboo tree and remained there for approximately 20 min-
utes trying to capture a bird that was about six meters above
the ground.

Although other felids can prey on arboreal mammals, like
the ocelot, L. pardalis (EmMons 1987, MiranDa et al. 2005, MORENO
et al. 2006, BiancHr & Menpes 2007, Asreu et al. 2008) or big cats
(PeErZ et al. 1992, Lupwic et al. 2007), only the margay has ana-
tomical adaptations that allow it to move about in trees, de-
scending a tree head down - e.g. large claws, proportionally
longer tail and the ability of the hind feet to rotate 180 degrees
(Ouverra 1994). This species has been observed to exhibit high
ability for movements on trees (Xmvenez 1982, Konecny 1989,
Passamant 1995, Azevepo 1996, SoLorzano-FiLHo 2006). The ability
to forage in different strata (e.g. ground level and above-ground
level) may give the margay an advantage over other small cats.

In Belize, small mammals were the most frequently con-
sumed prey by jaguarundi. In Venezuela, reptiles and birds were
also important items (BissaL 1986, Monporr 1986). Birds have
been mentioned as the most common food item (CaBRERA & YEPPES
1960, Konecny 1989) and jaguarundi is known to prey on poul-
try throughout most of their range (OLivelra 1994). McCarTHY
(1992) reported attempted prey on an iguana, Iguana iguana
(Linnaeus, 1758), by jaguarundi and reptiles were also impor-
tant items in Northeastern (Piaui) (Ormos 1993) and Southeast-
ern (Linhares) (FACURE & GIARETTA 1996), Brazil (Tab. II).

Although there are few studies investigating the diet of
jaguarundis and margays and sample sizes are therefore insuf-

ficient for quantitative comparisons, there is indication sug-
gesting major prey type segregation between these two felids.
That seems to be related to the stratum where each species
forages and the pattern of activity (Tab. II). Margays prey more
frequently upon arboreous mammals than jaguarundis, which
in turn prey more frequently upon birds and reptiles than
margays. Kirtie (1984) found no significant differences on crani-
ometric and body size measurements between margays and
jaguarundis and suggested that these two species may coexist
as a result of differences in habitat use and/or daily activity
pattern. This seems to be confirmed in the study of D1 Brrert et
al. (2010) in Argentina, where there was a negative association
between margays and jaguarundis on camera-traps records; in
addition, there was no overlap in activity pattern between these
species, with activity peaks differing by 11-12 hours intervals.
In Belize, jaguarundis occurred significantly more in old field
patches, whereas margays preferred late second growth forests;
additionally, while jaguarundis were active during the day,
margays were predominantly nocturnal (Konecny 1989). There-
fore, spatial and temporal segregations can be important fac-
tors allowing the co-existence of these sympatric species with
similar sizes and habits.

ACKNOWLEDGMENTS

We would like to thank Museu de Biologia Professor Mello
Leitao for the technical support and O Boticario Foundation of
Nature Protection for financial support. We are grateful Abi T.
Vanack and Natalie Olifiers for their valuable comments and
for help in English version.

Table Il. Main items (percentage of occurrence) reported in diet of the margay and jaguarundi. (AM) Arboreal mammals, (TM) terrestrial
mammals, (n.i.) other mammals, (B) birds, (RA) reptiles and amphibians, (n) number of samples, (S) stomach content, (F) sample fecal,

(R) regurgitation.

AM ™ n.i B RA N Type Local Author
Margay 0 66 0 33 1 S Northeastern, Brazil ~ Ximenez (1982)
37 45 9 9 8 S Venezuela Monbotri (1986)
64 14 0 22 27 F Belize KoNEcNY (1989)
25 0 0 50 25 2 F Southeastern, Brazil  FAcure & GIAReTTA (1996)
10 54 10 18 8 20 F Southeastern, Brazil WangG (2002)
33 11 16 29 11 30 F Southeastern, Brazil ~ This study
Jaguarundi 100 0 0 0 0 1 S Northeastern, Brazil ~ Xivenez (1982)
0 24 0 41 35 10 S Venezuela BiseaL (1986)
0 39 0 29 32 15 S Venezuela Monbotri (1986)
12 72 0 16 0 46 S Belize Konecny (1989)
0 60 0 20 20 3 S Northeastern, Brazil  Otmos (1993)
0 55 0 30 15 6 F Southeastern, Brazil  Facure & Giaretta (1996)
50 50 0 0 0 3 Fand R Southeastern, Brazil Wang (2002)
25 8 8 42 17 9 F Southeastern, Brazil ~ This study
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