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Abstract We present quantitative data on the impact of
different causes of mortality in a Geoffroy’s cat (Leopardus
geoffroyi) population inhabiting a protected area and
adjacent cattle ranches in central Argentina. Between
December 2000 and January 2009, we used three methods
to collect data on causes of mortality in both the park and
the ranches: (1) information obtained from 35 radio-
collared Geoffroy’s cats monitored from 1 to 19 months;
(2) a systematic survey of the areas to find non-collared
dead animals; and (3) interviews of qualified informants.
Deaths of radio-collared individuals in the park were due to
predation by puma (Puma concolor) or starvation, whereas
deaths in the ranches were attributed to starvation and
predation by domestic dogs. The death of eight emigrant
cats was attributed mainly to poaching. Cause of death of
39 non-collared Geoffroy’s cats was determined; deaths in
the ranches were mainly due to predation by domestic dogs
and poaching, whereas deaths in the park were attributed to
predation by puma, poaching, and vehicle collision.

Grouping all sources of information, human-related mor-
tality accounted for most (62%) of Geoffroy’s cat deaths
recorded during this study, with poaching and predation by
dogs being the main causes of mortality. This study in
Geoffroy’s cats is the first long-term survey of causes of
mortality for a population of a small felid species in South
America.
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Introduction

For conservation strategies to be effective, a thorough
assessment of cause-specific mortality of a species is
necessary. The extent of knowledge on this issue is poor
for most felids, but human-related mortality is currently
considered the largest contributor to the reduction of most
felid populations even inside protected areas (i.e.,
Woodroffe and Ginsberg 1998). For example, poaching
and hunting have high impact on populations of the
Eurasian lynx (Lynx lynx; Andrén et al. 2006), and road
accidents are the leading cause of death for the small
population of ocelots (Leopardus pardalis) in Texas
(Haines et al. 2006).

Geoffroy’s cat (Leopardus geoffroyi) is a small neotrop-
ical felid listed as near threatened (Nowell 2002) that
inhabits a wide variety of habitats (Perovic and Pereira
2006). The impact of different threats on Geoffroy’s cat
populations has been poorly quantified. However, occa-
sional records and anecdotal reports show that this species
is usually a target of hunting by rural people either for its
skin, meat or to prevent predation on poultry (Pereira
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2009). For over 10 years, we have been studying the
ecology and demography of a Geoffroy’s cat population
inhabiting a protected area and adjacent cattle ranches in
central Argentina. In this report, we present quantitative
data on the impact of different sources of mortality for this
population, segregating areas by land use and considering a
variety of information sources to determine causes of
mortality.

Study areas

The study was conducted in Lihué Calel National Park (37°
57′S, 65°33′W) and two adjacent cattle ranches in La
Pampa province, central Argentina. The vegetation is
characterized by a mosaic of creosote bush (Larrea sp.)
flats, grasslands, and mixed shrub patches. Mean daily
temperatures are 7.8°C in winter and 25.4°C in summer,
and mean annual rainfall is 498±141 mm (data from the
park weather station). Two drought periods occurred during

our study, the first in 2003 (149 mm) and the second in
2005–2008 (mean annual rainfall 337.1±19.0 mm).

Materials and methods

In both the national park and the cattle ranches, we used
different methods to collect data on causes of mortality for
Geoffroy’s cats. First, between 2002 and 2008 we captured
and radio-collared 35 Geoffroy’s cats, which were moni-
tored for 1 to 19 months (Pereira et al. 2006; Pereira 2009).
Cats were captured using Tomahawk live traps and only
adults were fitted with collars with activity or mortality
switches. These cats were monitored at least three times a
month. When a mortality signal was detected, the individ-
ual was immediately located to determine cause of death
through an inspection of the carcass and field evidence at
the recovery site. If no evidence was found at this stage, we
performed a necropsy.

Between December 2000 and January 2009, we recorded
causes of death for several non-collared Geoffroy’s cats by
surveying the area to find dead animals or by interviewing
qualified informants (park rangers, local ranchers, other
scientists). Although these methods of data collection
allowed us to complement our information on mortality
causes, data obtained through these sources should be
considered carefully; the nature of these complementary
methods could bias the significance of different mortality
causes because death events are differentially detected. For
example, while a road-killed animal may be easily noticed
or found by a park ranger or a rancher, the carcass of a cat
that died due to starvation may be difficult to find, since
cats usually tend to seek shelter in clumps of thick
vegetation when dying (J. Pereira, personal observation).
However, these additional sources of information allowed
us to assess the impact of mortality factors poorly detected
through radio-tracking (e.g., predation by dogs). For
analysis, data was separated into two groups: (1) informa-
tion obtained from radio-collared animals and (2) informa-

Cause of death Radio-collared cats Non-collared cats

Residentsa Emigrantsb Park Ranches

Park Ranches

Predation by puma 3 3

Starvation 2 4 1

Poaching 5 2 8

Predation by dogs 1 12

Road kill 1 2 5

Unknown 1 1 7

Total 5 6 8 14 25

Table 1 Causes of mortality of
radio-collared and non-collared
Geoffroy’s cats in Lihué Calel
National Park and adjacent cat-
tle ranches, Argentina during
2000–2009

a Animals that died in the park or
ranch study areas
b Animals that died during their
emigration from the study areas

Fig. 1 Number of deaths of radio-collared and non-collared Geoff-
roy’s cats relative to the month of the year in Lihué Calel National
Park and adjacent cattle ranches, Argentina during 2000–2009
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tion obtained from non-collared animals. Given the bias
acknowledged for the second group, no statistical compar-
ison of the data was made.

Results

Nineteen out of 35 individuals fitted with radio collars died
during the course of the study; a cause of death was
determined in 17 cases. Mortality in the park was due to
predation by puma or starvation, whereas deaths in the
ranches were attributed to starvation and predation by
domestic dogs (Table 1). The cause of death of eight
emigrant cats was recorded and most of these deaths were
attributed to poaching (Table 1). Deaths were concentrated
mainly in the winter period (Fig. 1); deaths due to
starvation occurred during 2003 and 2007.

Seventy-three non-collared Geoffroy’s cat deaths were
recorded, but carcass examination was performed and cause
of death was established in only 39 cases. Deaths in the
ranches were mainly due to predation by domestic dogs and
poaching, whereas deaths in the park were attributed to
predation by puma, poaching, and vehicle collision
(Table 1).

Discussion

Grouping all sources of information, human-related mor-
tality accounted for most (62%) of Geoffroy’s cat deaths
recorded during this study, with poaching and predation by
dogs as the main causes of mortality. Efforts to trap
Geoffroy’s cats by local people seem to have increased in
recent years in response to increasing activity in the fur
market in the region (J. Pereira, personal observation).
However, because this activity is illegal, many ranchers are
reluctant to report the capture of a Geoffroy’s cat. Several
radio-collared animals disappeared during the monitoring
period. Although it is possible that some transmitters failed,
it is also possible that some animals were poached and their
transmitters destroyed, as was suggested by ranchers who
acted as informants during this study. This would suggest
that the impact of poaching by rural residents may be
underestimated.

Predation by domestic dogs can be an important source
of mortality for wildlife (Barnett and Rudd 1983). In our
study area, dogs usually accompany ranchers during their
travels through their properties, but they are also free to
roam at night. Since dogs are bred by ranchers typically for
hunting (J. Pereira, personal observation), they have
specialized traits for finding and catching prey, making
them predators of several wildlife species, including
Geoffroy’s cats.

Interspecific competition among carnivores usually leads
to intraguild mortality with the largest competitor preying
on the smaller (Donadío and Buskirk 2006) primarily when
resources are scarce. Accordingly, events of Geoffroy’s cat
predation by puma were recorded during periods of drought
(2003 and 2007–2008) and low food abundance. On the
other hand, deaths due to starvation occurred during the
coldest months in the driest years of the study. The winter
period in the region is the most critical from the standpoint
of trophic resources (Pereira 2009), and a poor diet can
affect both ecological and physiological aspects. Felids
require large amounts of energy to sustain activities such as
body maintenance, resource acquisition, and growth
(McNab 1989), and low temperatures increase the energy
investment in thermoregulation, which typically is even
more accentuated in nocturnal predators (Chappell 1980).
Thus, prey shortages for Geoffroy’s cats recorded during
the winters of 2003 and 2007 (Pereira et al. 2006; Pereira
2009) coupled with the higher energy requirements of
individuals to move under adverse weather conditions may
have resulted in nutritional stress, significant negative
energy balance, weight loss, debilitation and, ultimately,
death.

Since poaching and predation by dogs were the most
common causes of mortality recorded, enforcement of anti-
poaching laws and a broader education program about the
correct management of domestic animals need to be
addressed to conserve Geoffroy’s cats in this region. To
the best of our knowledge, this study in Geoffroy’s cats is
the first long-term survey of causes of mortality for a
population of a small felid species in South America.

Acknowledgments We thank several volunteers, park rangers, and
ranchers for their assistance during fieldwork and to the staff of the
WCS for performing histopathology analysis. This study was funded
by The Rufford Foundation, WCS–Global Health Program, Dirección
de Recursos Naturales de La Pampa, Cleveland Metroparks Zoo,
Roger Williams Park Zoo, and Amersfoort Zoo.

References

Andrén H, Linnell J, Liberg O, Andersen R, Danell A et al (2006)
Survival rates and causes of mortality in Eurasian lynx (Lynx
lynx) in multi-use landscapes. Biol Conserv 131:23–32

Barnett BD, Rudd RL (1983) Feral dogs of the Galapagos Islands:
impact and control. Int J Study Anim Probl 4:44–58

Chappell MA (1980) Thermal energetics and thermoregulatory cost of
small arctic mammals. J Mammal 61:278–291

Donadío E, Buskirk SW (2006) Diet, morphology, and interspecific
killing in Carnivora. Am Nat 167:524–536

Haines A, Tewes M, Laack L, Horne J, Young J (2006) A habitat-
based population viability analysis for ocelots in the United
States. Biol Conserv 132:424–436

McNab B (1989) Basal rate of metabolism, body size, and food habits
in the Order Carnivora. In: Gittleman J (ed) Carnivore behavior,

Eur J Wildl Res



ecology and evolution. Cornell University Press, New York, pp
335–354

Nowell K (2002) Revision of the Felidae Red List of Threatened
Species. Cat News 37:4–7

Pereira JA (2009) Efectos del manejo ganadero y disturbios asociados
sobre la ecología trófica y espacial y la demografía del gato
montés (Leopardus geoffroyi) en el desierto del Monte, Argen-
tina. PhD dissertation, Universidad de Buenos Aires

Pereira JA, Fracassi NG, Uhart MM (2006) Numerical and spatial
responses of Geoffroy’s cat (Oncifelis geoffroyi) to prey decline
in Argentina. J Mammal 87:1132–1139

Perovic PG, Pereira JA (2006) Felidae. In: Bárquez R, Díaz M, Ojeda
R (eds) Mamíferos de la Argentina. Sistemática y distribución.
SAREM, Tucumán, pp 93–100

Woodroffe R, Ginsberg JR (1998) Edge effects and extinction of
populations inside protected areas. Science 280:2126–2128

Eur J Wildl Res


	Causes of mortality in a Geoffroy’s cat population—a long-term survey using diverse recording methods
	Abstract
	Introduction
	Study areas
	Materials and methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


